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CAMPOS. pointed commander-in-chief of the army of Cuba, | of the Cubans and new Liberal concessions had not 


which the rebels had held in check for seven years. | satisfied the demands of the insurgents. On his return 
@PANISH general and statesinan, born in 1824, the son | Under his leadership the Spaniards were uniformly |to Spain, General Campos accepted the portfolio of 


victorious, but neither these triumphs nor the strate- | war and the presidency of the council (March 7, 1879) 
to procure the fulfillment of the 


nin Morocco in 1859 as a member of the staff of | succeeded in bringing about the complete pacification | promises made to the Cubans, but not obtaining the 
Bonnell, and was then promoted to the rank of ‘of the island if the recognition of the political rights ‘support of the Cortes, he resigned, and was succeeded 


r. In 1864 he joined 
the army of Cuba as colo- 
pel, and he remained six 

in that island. On 

Se return to Spain in 1870 
he was sent, with the title 
of brigadier-general, to 
the Army of the North, 
which was engaged in re- 

« the Carlist rebel- 


* After the abdication of 
King Ainadeo he declined 
to give his adhesion to the 
' pew order of things, and 
made no secret of his an- 
“tipathy to the republic. 
He was put on the retired 
list in 1873, and shortly af- 
terward was confined in a 
fortress as a conspirator. 
From his prison he ad- 
dressed to General Jobal, 
Minister of War, the well 
known letter in which he 
uested permission to go 
tod fight as a private under 
the orders of General 
Goncha, the Carlist forces 
in Navarre and the Basque 
vinces. This letter ob- 
ined for him his liberty, 
and he was sent to the 
Army of the North in 
April, 1874, to command a 
division of the 3d Corps. 
He took part in the en- 
gagements of Los Munhecos 
and Galdemes, which led 
tothe siege of Bilbao being 
raised, and he was the first 
to enter the liberated city 
on May 1, 1874. When Gen- 
eral Concha reorganized 
the Liberal army, Martinez 
Campos was appointed 
general in command of the 
#@ Corps. He fought at 
the head of his troops, on 
the 25th, the 26th, and par- 
ticularly on the 27th of 
Jone, the day on which 
the commander-in-chief, 
General Concha, was killed 
in the attack on Monte 
Moru, near Estella. Gen- 
eral Martinez Campos, be 
sieged at Zurugay, on the 
sameday,by the main body 
of the Carlists, opened a 
Passage through the ene- 
my’s ranks, at the head of 
acolumn which numbered 
barely 1,800 men, and went 
t© rejoin. at Murillo, the 
headquarters, where he 
Was able to organize the 
fetreat of the army on 
Tafoelu. Returning to 
rid, he continued to 
fonspire almost overtly in 
—— Don Alfonso, while 
rshal Serrano, chief of 
executive power, was 
menting against the Car- 
- in conjanction with 
Gen. Jovellar he issued the 
Militery pronunciamiento 
MSagunto, which gave the 
‘throne of Spain to Alfonso 
RIL. Thenew government 
Sat him into Catalonia, 
&8 captain-general and 
Sowmander-in-chief of that 
Military district. In less 
Man a month he pacified 
P the country, put down the 
list bands, and took 
command of the Army 
)ethe North. He brought 
civil war to a close by 

’ the defeat of Don Carlos, owt 
) Fena de Plata, in March, 
876. The high dignity of 
» *aptain-ceneral of the 
amy, which is equivalent 
that of a marshal of 

ce, was the recom- 

ase for his services, A 
Pear afterward he was ap- 
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by Canovas, December 9, 
1879. Early in 1881 the 
Conservative government 
of Senor Canovas was over- 
thrown, and a coalition 
betweeen Sagasta and 
General Martinez Campos 
came into power, and re- 
tained it till October, 18838, 
when it resigned in con- 
sequence of being unable 
to obtain from the French 
government a satisfactory 
apology for the insult of- 
fered to King Alfonso by 
the Paris mob on his visit 
to Paris. 

In 1888 he was elected 
resident of the Senate. 

ubsequently he con- 
ducted the successful 
Spanish campaign in 
Africa, and negotiated a 
treaty of peace with the 
Moriscos. 


ECKLEY BRINTON 
COXE, 


THE news that Hon. 
Eckley B. Coxe died on 
Monday morning, May 18, 
of pneumonia, at his home 
in Drifton, Pa., has been 
spread already by tele- 
graph over this continent, 
and probably also beyond 
the sea, and bas produced 
in innumerable souls a 
deep sorrow aud sense of 
personal loss, coupled with 
a shock of almost incre- 
dulous surprise. There are 
men of such rare nobility, 
simplicity and sympathy 
of character that we can- 
not bear to think of losing 
them after we have once 
known and therefore loved 
them, and among such 
men there are some whose 
inspiring enthusiasm, tire- 
less activity and intellec- 
tual and spiritual vitality 
are such that we do not, 
in fact, ever think of losing 
them. The very idea of 
death in connection with 
them seems incongruous 
and absurd ; and when we 
hear that they have ceased 
from their earthly labors 
we can searcely believe it 
possible. Out of our lives, 
at least, the consciousness 
of their presence and in- 
fluence will not depart at 
the bidding of a mere 
obituary item. Sucha man 
was Eckley B. Coxe, and 
in such a mood (oniy trans- 
lated into the terms of an 
abiding faith that his 
splendid personality really 
eould not die and has not 
died) I receive the tidings 
of his decease. A scanty 
outline of his career is all 
that I can furnish at this 
time. 

He was born in Phila- 
delphia, June 4, 1839; grad- 
uated in 1858 from the 
Pennsylvania University, 
and, after a post-graduate 
course in the wining de- 
partment of that institu- 
tion, spent several years 
abroad, studying at the 
Paris Ecole des Mines and 
at the Freiberg Mining 
Academy. Born to the in- 
heritance of wealth, he 
presented an illastrious in- 
stance of the complete 
utilization of the advan- 
tages which wealth can 
give toa young man, when 
it does not demoralize and 
weaken him by taking 
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from ambition and industry the pressure of necessity. 


TORQUATO TAS8SO. 


No student desperately seeking the means of livelihood | 


ever worked harder than Eckley Coxe; and when, | 


after his thorough preparatory training, he entered 
into active life, he was speedily recognized as the fore- 
most of American mining engineers. In a summary 
of his work. I think the following features deserve to 
be emphasized as characteristic : 

1. While thoroughly at home in the details of prac- 
tice, he was always keenly alive to the value of scien- 
tifle instruction, investigation and discussion. 

2. Profoundly realizing that commercial and in- 
dustrial progress is not only a necessity but a blessing, 
he ineluded in his conception of such progress the ele- 
vation (not the pauperizing patronage) of workingmen. 

3. His labors and interests as a capitalist and em- 
ployer were never permitted to binder personal friend- 
ship toward his employes, as well as toward those 
with whow his business brought bim into contact. He 
sympathized just like a poor man! 

4. Though overwhelmed with great responsibilities, 
he sought therein no excuse for the neglect of his 
duties as a citizen, and freely sacrificed time and 
thought to the public service. 

The first of the above characteristics was illustrated 
early, in his elaborate translation of the treatise on 
mechanics by Prof. Weisbach, under whom he had 
studied at Freiberg. A comparison of the American 
edition with the German original shows the immense 
labor involved, not only in the mere translation of the 
text, but in the recalculation of mathematical opera- 
tions, with regard to the different units of weight and 
measure required for English and American readers, 
This great labor was not only performed without hope 
of personal reward, but the book itself was published 
at considerable personal cost to Mr. Coxe, and I doubt 
whether he ever realized from it any pecuniary profit. | 

Another evidence of his high estimate of science (es- 
pecially considered as the result of the interchange of | 
knowledge and thought) was furnished when, in 1871, 
he united with Mr. Richard P. Rothwell and Mr. Mar- 
tin Corvell to sign the circular letter which led to the 
organization at Wilkes Barre, in May of that vear, of 
the American Institute of Mining Engineers. For six 
out of the first seven years thereafter he was a vice- 
president: im 1878 and 1879 he was elected and re- 
elected president, and after the latter date he served 
four years, in two terms, as vice-president again. His 
ability was recognized in the Societies of Civil and 
Mechanical Engineers, of which he was a member, and 
of the latter of which he was elected president in 1893. 
But I think tt may be fairly said without offense that 
his most affectionate interest was centered in the In- 
stitute of Mining Engineers, which he had helped to 
found. His presidential addresses and numerous papers 
in the transactions of that society evince not only his 
professional ability, but also his interest in scientific 
and technical education. This was shown also by his 
maintenance at Drifton for many years of a technical | 
school for the education of miners. 

Toward workingmen his attitude was that of true} 
brotherly sympathy and wise philanthropy. He heartily 
supported Mr. Gowan in the conflict which overthrew | 
the reign of terror established by the Mollie Maguires in | 
the anthracite region; andhe 
ties of the labor unions ; 
the generosity of Eckley B. Coxe and his wife protect- 








ed multitudes of families from starvation: and he and | 


his brothers deserve the high praise of not only exhib- | 
iting in the collieries under their management models | 
of mine engineering and machinery, but also offering in 
the dwellings, gardens, artesian wells, library, reading 
room, schools, churches, and other appliances of com- 
fort and improvement provided for their employes, 
models of enlightened philanthropy. 

Of this political activity | will say nothing here, ex- 


cept to note that the conscientious scruple which pre- | 


vented him from taking his seat when first elected 
to the Pennsylvania Senate (on the ground that he 
had contributed money in a general way to aid his 
party in the campaign, and therefore could not take 
the oath required of him), while it made many smile 
at his sensitive regard forthe letter of the law, the 
spirit of which he had certainly not violated, unques- 
tionably increased the universal sense of his high 
standard of personal honor. Of course he was re elected 
by a unanimous nomination and an overwhelming 
wajority ; and after a creditable term of service he was 
ehosen as chairman of the Penntsylvania Democratic 
delegation to the national convention of 1884. 

In connection with the Geological Survey of Penn- 
sylvania and the State investigation into the waste of 
coal mining, he rendered efficient service, The latter 
subject was one to which he gave much attention, and 
in the study of which he expended much money as 
well as time. In recent years he devoted himself 
ardently to the idea of diminishing the commercial 
waste of anthracite by effecting the economical utiliza- 
tion of the smallest sizes. His inventions and publica- 
tions in this direetion are of high value. 

He had been for vears, and was at the time of his 
death, a trustee of Lehigh University ; and it was with 
his earnest support that Prof. Drown was called to the 
presidency of that institution. In a recent private 
letter he said that he was “now living only for two 
things: the first, Lehigh University ; the second, the 
burning of small coal!” Could anything more happily 
express the width and the wisdom of his sympathies ? 

lem searcely trust mysel! to speak of the personal 
ehbarm which he exerted upon all who met him. The 
manly presence, the bright, glad, clear countenance, 
crowned with the curling locks tha seemed both to 
invite and to impart a blessing: the tumultuous utte- 
rance, in which language proved too slow a vehicle for 
the eager soul; the cordial smile and hand clasp that 
expressed a real and deep delight in friendly inter 
course ; the instant generosity ; the perpetual boyish 
enthusiasm—who can forget them, that once has seen 
and felt them, or who can realize their magnetism 
that never saw or felt ? 

We members of the Institute of Mining Engineers 
have cherished always as a type and standard the 
memory of our * bright particular star,” Alexander L. 
Holley ; and we could not easily admit to companion- 
sbip with his name in our hearts the name of any other 
man. But I dare to say of Eckley Coxe that he is 
worthy, by reason of his character and of our universal 
love, to be ranked with Holley, forever dear and unfor- 
gotten,—R, W. Raymond, Eng. and Min. Journal. 


condemned the tac-| 
yet in the long strike of 1871} 


ToRQUATO Tasso was born at Sorrentu, May 11, 1544 
His father, Bernardo, who belonged to a well known 
noble family, was distinguished not only for his puetic 
talent, but also for his great intelligence, his strong 
and upright character, and his worldly wisdom ; in 
fact, for all the qualities that were lacking in bis sun, 
who was, however, a much greater poet. 
the service of the Princes of Salerno, and was obliged, 
for political reasons, to fly from his native land in 1547 
and enter the service of the King of France, leaving his 
wife, son and daughter in Naples.) Torquato was thus 
deprived of his father’s guidance during his childhooc,. 
He was highly gifted, a precocious child. When ten 
years old he was allowed to go to bis father, who was 
then at the academy of Vicenza,'and who, thenceforth, 
directed his son’s education. Bernardo recognized his 
son’s remarkable poetic talent in the assistance he re- 
ceived from him in the completion of his own poem 
*LAmadigi” and in the beautiful ode which the 
twelve year old boy composed after the death of his 
mother, but he considered it wisest to keep him at 
other studies, not allowing bim to devote himself to 
poetry until after the publication of his romantic poem 
“Rinaldo,” which appeared when he was only eighteen 
years old, and caused a great sensation, in spite of 
many faults due to the youth of the author. After 
this he entered the academy at Bologna, and from 
there he went to the academy at Padua, but he did not 
stay here long either, because, in 1565, he became a 
gentleman in the suite of the Cardinal d' Este and was 
|}sent to the court of the Cardinal's brother, Alphonso 
Il of Ferrara. 

Here began that happy but unfortunate period of 


| 





He was in| 


— ee 


with great clemency by the duke and bi. (aay, the 





feeling of persecution grew until he imagin«:{ himself 
| constant danger from poisoning and AaS8Ass\ Nation 
| he was also assailed by religious doubts | beeen 


| evident that the unhappy poet was insane {hat it w: 

| thought necessary to place him where he could A tn 

| medical treatment, and he was finally sent to theh “ 
tal of Santa Anna. Onpi- 

He remained there alinost eight years, but the Pri 

of Mantua sueceeded in freeing him in 15s6, Bean 

lowed the prince to Mantua, where he was ©) orwhe} - 

| with kindness, but even there he was sus; se 


} 4 : icious and 
discontented, and in 1587 he went to Rom. where he 
| com yleted his * Gerusalemme conquistata.” After ha 
ing been crowned in the capitol, the high st hewmen 
poet could receive from the Pope and the k. man Sen. 
| ate, he sought refuge, on account of illness, |; the elvis. 


ter of San Onofrio, near Rome, where be dic April 2%, 
1595, at the age of 51.—Illustrirte Zeitung. 
| [From Boston ComMONWEALTH. | 
THE EVOLUTION OF SHORTHAND, 
| THE death of Mr. Isaae Pitman, the pioneer of the 
| system of shorthand to which he gave the name of 
phonography, recalls the English-speaking world to 
some expressions of its gratitude for the service whieh 
he has rendered in the advance of civilization, Pop it 
is fair to say that the step forward in written language 
which was due to his ingenuity, his science and his 
steadfast perseverance, is a step which marks not only 
the literature of our time, but its commercial trans. 
actions, its mechanical work and quite as directly jts 
scientific activity. 

As a young man, [always dreamed of the possibjlj- 











TORQUATO TASSO. 


his life that Goethe described so wonderfully in his 
* Tasso.” Already famous, although only twenty-one 
years of age, handsome, talented, amiable, the yvoung 
poet took the court by storm and was thoroughly 
spoiled byit. Alphonso and his two sisters made much 
of him, the Princess Eleonora taking particular inter- 
est in his work and advising him about his great poem 
“Gerusalemme tiberata.”. The whole court imitated 
their superiors in their attentions to the young peet, 
and it is not surprising that he became haughty and 
arrogant. 

In 1569 Tasso lost his father, and two years later he 
accompanied the Cardinal d’Este to Paris, where be 
received great honor from the king, Charles 1X, and 
also from the French poets and savants. After his re- 
turn to his native co .ntry he left the service of tne 
vardinal, who he thought did not appreciate him, and 
entered the service of his brother Alphonso under most 
tavorable and profitable conditions, so that he was en- 
abled to devote himself entirely to writing. 

At this time he completed his most graceful and 
brightest work, the pastoral drama ‘* L’Aminta,” and 
he also finished his most celebrated work. the ‘“‘ Geru- 
salemme liberata,” above referred to. This was first 
»ublished, without his consent, in 1581, after he had 

een put und r restraint, and it passed through more 
than one hundred editions. It has also been translated 
into all living languages. 

At the time of its completion it was circulated only 
in manuscript form, and, of course, met with adverse 
as well as favorable criticism. This he should have ex- 
pected, but he had been so spoiled that he could see 
nothing in this unfavorable criticism but envy, in- 

| trigue and gy ery insult, which made him hate 
Ferrara and feel that he was surrounded by enemies. 
‘He quarreled with every one, and although treated 


ties open to the future in more rapid writing than that 
which we were allchained to under the imperfect sy* 
tems of shorthand of the past. My attention being thus 
called to it, I think it worth while to mention in print my 
own recolleetion of the fact that President Fillmore 
used the service of a shorthand writer in bis daily 
work at the White House, and that he is the first 
publie officer of whom I remember to have heard this 
said. I have some quite large collections of John 
Quiney Adams’ correspondence when he was Pres 
dent, and I know that be wrote long letters with his 
own hand. The truth is that most public men, us 
to writing. dislike the dictating to an amanuensis who 
must employ longhand. There is little good in dictat- 
ing unless you save time. 

I was in the army with General Butler in 1864, aud 
I know that it was considered then as somewhat of & 
novelty that he employed the services of shorthand 
writers in dictation. 

It was in the revolution thus established in almost 
every large counting room, and in the work roow of 
almost every man of letters, that Pitman’s great I- 
provements have really revolutionized the methods of 
our modern life. General Butler would easily turn off 
one hundred letters in a day in his voluminous corre 
spondence. It may be said in passing that the practt 
eal fault of his administration in everything was that 
he chose to take other people’s business on his shoul 
ders; and he wrote many a letter which belonged te 
the heads of the different departments on his staff. 

To the outsider, who only needs to write enough 
order his coal from the wharf or to thank bis friends 
for the sample copies of their new magazines, it 15 4 
matter of little interest how this revolution was 
effected. To the young generation, it will seem impos 
sible that the essential principles of Pitwan’s reform 
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not observed long before. Shorthand was used | by the prejudice against all that was said in favor of 
jn Rome ix Cicero's time. We do not really know | fonetix. 

about their shorthand. From a very early date| In his old age, however, Mr. Pitman has received 
jt has been used in modern times, and there are hun-| some tokens of public honor for his success in phono- 


dreds of quaint, old-fashioned systems, which it bas | graphy, and I should be sorry not to recognize my own 
been the duty and penalty of some of us, for our sins, | personal sense of obligation to him in the columns of 
to study. | the Commonwealth. EDWARD E. HALE. 








It is clear enough toanybody who makes the letter w | 
jn ordinary writing that he would save time ifhemade|; THE MINING INDUSTRY OF BOLIVIA.* 
that letter by a single stroke, straight or carved, ae 

rent arrangements by which this can be done ‘fill THE mineral wealth of Bolivia includes silver, cop- 
the little book called La Plume Volante and others | per, tin, antimony, bismuth, gold and borax. Silver 
with sivilar fanciful names, which belong in the ear- 18 the most a the amount ship in 1894 
lier bistory of shorthand. cone falling short of 15,000,000 ounces, while the total 

It would very soon appear that the omission of the | output of the mines was about 22,000,000 ounces. One- 
yowel in inost instances saves time, and that the rec- fifth of the total production has to be delivered to the 
ord is tolerably intelligible without it. Let the reader government for coinage purposes. Difficulties of trans- 
take any sentence with which he is more or less fami- have prevented many mines containing rich ores 
liar, let him write it without the vowels, and he will being worked. The railway communication to Oruro 
see that on the whole he can make out the sense. Will, in part, remove these obstacles, and we may 
Certainly he will do so as long as his memory of the Shortly expect to see the annual output very largely 
subject is fresh. increased. The greater portion of the copper exported 

On these two observations, which we can hardly call is obtained from the Corocoro district, and is shipped 
discoveries, the earlier shorthands are all founded. | in the form of barilla. It is found in soft freestone, 
The different experts who made them seem to have ¢tushed in a most primitive manner, washed, packed in 

bags, and sent to Mollendo, by way of the Desaguadero 

River and Lake Titicaca, for shipment to Europe. The 
copper is of fine quality, and the ores shipped average 
from 80 per cent. to 85 per cent. of pure copper. There 
is ample scope for large development of the industry. 
Next in eee to silver comes the tin industry. 
The deposits of this mineral are undoubtedly very rich. 
On this subject I quote an article written by Mr. John 
B. Minchen, a resident in Oruro. He says: Tin ore is 
met with at frequent intervals along the eastern border 
of the Bolivian table land, from the neighborhood of 
e Titicaca to near the southern boundary of the 
The richest and most important portion of 

zone is, however, undoubtedly comprised bet ween 
latitude 17° and 19°. The general formation is slate or 
shaie, usually highly inclined and distorted by erup- 
tions of trachytic porphyry or other igneous rocks, the 
tin ore occurring in these latter. The conditions un- 
der which it is met with are, however, by no means 
uniform, either as regards the extent of the deposits or 


ecessor. It was easily enough observed that it 

would be best to use a straight line, which is so simply 
made, for the consonant which occurs more frequently. 
And it was easy to see that the straight line can be 
made in four ways ; it can be horizontal, it can be ver- 
tiealor it can slant from right to left or from left to 
ight. 
ts was easy to see that four curves, each of them 
the half of a circle, were made almost as quiekly as the 
straight lines. It is as easy tosee that the circle might 
be divided into four quarters, and this would give four 
more signs. Equipped with these twelve signs, the 
different writers of shorthand arranged them in alpha- 
bets, very much by their fancy, but holding the gen- 
era) feeling that a straight line is made more rapidly 
than a curved one. 

The object to be attained is to write as rapidly as a | 
man speaks. In point of fact, it is observed that in 
very sow public discourse the speaker may use as few 


on the spot with charcoal in small vertical blast fur- 
naces and run into fifty pound slabs. 
loss, however, is not less than twenty per cent. ; 
suueeneats in the Oruro district but little is reduced. 
tosh, owing to higher freights to the coast (£18 
per ton), all the tin is exported in the metallic form, 

Toward the northern part of the Bolivian tin zone, 
what promises to be an important deposit has lately 
been opened in the La Paz Cordillera, on the base of 
the snow peak Huaina Potosi. 

The ore is possibly superficial, but it is of the finest 
quality, a rough grinding and washing raising it toa 
lye of 70 per cent. to 73 per cent. 

Further south, in the Cordillera of Quimza Cruz, 
lodes of tin exist, especially at high altitudes near the 
snow line. bay have been worked at intervals, but, 
owing to the difficulties of transport, hitherto with 
bat little profit. 

Following these are the Collquiri silver and tin 
mines, which have at times given a large production, 
and which, with increased facilities, will no doubt 
prove important. Still further south the richest tin 
district is encountered in the hills and ranges immedi- 
ately to the east of Oruro and Lake Poopa, where the 
mines of Negro Pabellon, Villacolla, Morococala, Hua- 
nuni, Llallagua, Challa, Apacheta and Avecaya follow 
each other at short intervals. 

All these mines are situated at an altitude of some 
14,000 feet above sea level, and they contain well de- 
fined lodee of fine ore which occasionlly attain a width 
of two feet, with a lye of sixty per cent. 

In Negro Pabellon tin-bearing pyrites has made its 
appearance at a depth of 200 feet. while in Morococala 
the same depth has been reached without as yet any 
change. 

The Huanuni district has for many years been the 
most important tin mining center. A conical moun- 
tain, Pozoconi, rising some 1,800 feet above the level of 
the adjoining ravine, is traversed by a multitude of 
lodes and veins, which have been largely worked. 
While many of these, at depths of from 100 to 200 feet, 


|run into tin pyrites, in one of the principal lodes cross- 


ing the summit of the mountain the pure ore has 
been followed down for 600 feet without alteration. 
Most of the lodes in Negro Pabellon, Morococala and 





the class of associated minerals. Occasionally, as in 
the silver mines of Oruro and Potosi, it is more or less | 
intimately mixed with iron pyrites and ores of silver ; | 
in other and the majority of cases, it is more or less | 
pure, forming the chief characteristic of the lodes. 


as sixty words in a minute; on the other hand, it is 
possible for a very rapid speaker to use one hundred 
and eighty words ina minute. We take these figures 
from Chambers’ Eneyclopedia. Now as no one can 
make even dots resembling each other, where he is | 


Huanuni present continuous veins of solid tin stone, 
of variable width up to some two feet, and under these 
circumstances, as might be expected, some difficulty is 
experienced, owing to the extreme hardness both of 
the vein itself and of the adjoining rock ; but seams of 


obliged to take up the pencil from the paper for each | 


dot. with a rapidity much ater than the most rapid 
speaker can use, it would seem at the first moment 
as if it were impossible for the reporter to have as 


many signs upon his paper at the end of five min-| 


utes as the very rapid speaker can give. ‘The re- 
porter, however. is relieved here by one or two inci- 
dental helps. 
address long speaks on the rapid flow of one hundred 
and eighty words in a minute. It may be said, per- 
haps, in passing, that if he does, what a says is not 
worth reporting. Of course, also, the reporter is sup- 
posed to have some sense, and can readily relieve him- 
self by signs which sbow that a particular passage has 
been repeated, or he can fill out by his own intelli- 
gence language which is, after all, almost purely mie- 
chanical. 
problem by the use of such helps as these, and we have 
very remarkable results of their success in reporting 
the speeches of their day. 


First and chiefly, no man in public | 


' of 1,000 feet and still continue. 

The width of the veins, or lodes, is also variable, 
ranging from one or two inches up to six or eight feet. 
In the tin mines proper the ore is frequently very pure, 


containing 40 per cent., 50 per cent. and even 65 per| miles south of 
cent. of the metal, though in such cases the width| rising some 250 feet above the neighboring ravine. 
rarely exceeds two feet; in other cases, almost pure | One of these lodes is remarkable as possessing the un- 
tin oxide occurs in the form of crystalline grains and | ysual width of from 25 feet to 30 feet, the tin ore, in the 
| nodules in a matrix of tenacious clay, or in a ferrugin- | forms of grains and sand, being so thickly interspersed 


| 
| 


| often presents a width of from six to ten feet. 


In some instances the deposits are to a greater extent | clay containing interspersed podules and grait 
superficial; in others they have been followed to depths | be S 9 veel egg on 


jalso met with,.and are worked to advantage, while 
from the tin bearing pyrites the ore is extracted by 
calcination in ovens and subsequent grinding and 
——- 

The Challa-Apacheta mines are situated about ten 
uanuni, the lodes traversing low hills, 


|ous mass, forming the bulk of the lode, which then | through a slightly argillaceous matrix as to give a mean 


| for the whole mass of some twenty per cent. This lode 


In the mines worked exclusively for tin, depths of | has been exploited horizontally over an extent of 250 


600 feet have not as yet been exceeded. 


he ore in | feet, and to about the same distance vertically bel 
some of these continues rich in the bottom, while in| the me mest abo s ce ' ow 
The old shorthand writers dealt with their | Others it gives place to pyrites carrying more or less tin. | is extremely soft, the contents being worked out with 
| The exeessive freights to and from the Pacific coast | pick and shovel at a low cost. 


When pyrites are encountered, the lode 


It requires, however, a 


have hitherto greatly retarded the development of the | certain amount of griuding to reduce the tin particles 


Bolivian tin mines, increasing the cost of ore exported 


»| toa uniform size, and admit of satisfactory washing on 


Anybody who remembers Dickens’ amusing account 42d rendering difficult the importation of suitable ma-|the vanner. Whatappears to be a continuation of the 
of the shorthand training of David Copperfield will Chinery, the down freights reaching £12 to £14 per ton, | same lode is wet with in an adjoining hill, but under 


remember that, while he wrote his text with sufficient 
ease, he found great difficulties in reading it. There 
is really no exaggeration in what Dickens says, and in 


, and the up freights £20 to £24. 
| Another evil hitherto has 
amount of capital in the country available for the in- 


very different conditions. It is here a comparatively 


deen the insignificant | narrow hard vein from 12 inches to 18 inches wide, in 


parts very solid, but with more or less admixture of py- 


this brilliant little passage he gives the account of the dustry, and the disinclination of foreigners to make | rites, requiring calcination before grinding. This calci- 


limitation of the old shorthand, and the reason why it 
did not take its place either in the cabinets of states- 
men or the working rooms of men of letters. 

To this arbitrary system, of use only in such depart- 
ments as reporting for the press and possibly a few 
other contingencies, Mr. Pitman oo anend. I should 
say that his real contribution to 
very simple division of his signs according to the char- 
acteristics of the different consonants, e linguals, 
foriinstanee, T and D, because they are linguals, are rep- 
resented by the same signs, one with a heavier impact 
of the pencil than the other. P and B, in the same 
way, are represented by the same sign, one witha 
heavier impact than the other. By this simple device, 
Pitman gained available characters, as I think no 
shorthand writer had done before him. 


any considerable investment in a region laboring under 
such disadvantageous conditions. 


| nation is effected in heaps in the open air, a very small 
‘amount of fuel at the base being sufficient to start 


| The miners have been, almost without exception, in | ¢ombustion, which is then maintained by the sulphur 


‘the power of the merchants, who, to counterbalance 


the risks which they undoubtedly run, contract for | 
f , rices, charging at the same | at the 
he business was the time a high rate of interest on all advances, the result jofty mountain at the southern extremity of the Oruro 
| being that _—— richest mines, or those most favor- | tin district. 


the delivery of ore at low 


ably situated, 


resent, 
One of the most important and productive tin mines 
present time is that of Avecayo, situated in a 


The lodes are from one foot to three feet 


ve been able to avoid sooner or later | wide, giving considerable wasses of solid ore averag- 


ja state of ——aaeee The completion, however. to | ing some forty per cent. of the metal. 


| Ornro of the Anto 


agasta railway is already producing | 


The mining district of Berenguela is situated about 


amost beneficial effect. Deposits hitherto untouched | forty-five miles east of Oruro, on the heights, immedi- 


aaa mines worked in a desultory manner with little or | ately south of the Arque Quebrada. 


It was extensively 


no profit will undoubtedly now be taken in hand and/ worked by the Spaniards, but chiefly for silver, in 


|may be ex 


the aid of grinding and concentrating machinery. 





Better than this, however, his very ingenious device, : . - - , 
by which a character written above the line has one| Water power is not usually available in the immedi- 


significance, another significance when written on the | @te vicinity of the mines, and the primitive methods | 
line, and yet a third when written below the line. | pamphoved for tating the ore by manual labor under | 
Here was a device which no previous inventor has | Tcking stones, or with small edge runners worked by | 
used to anything like the extent which he does. tgules, do not admit of any reasonable amount being 


Without going more into detail, it is enough to say 


pected to pay well, while those at present | which many of the lodes appear to have been rich. 
in production will largely increase their output with | Those containing tin are distinet, and nearly virgin. 
The tin oxide occasionally occurs massive and pure, 


but for the greater part exists in the form of minute 
grains, interspersed through a ferruginous and silice- 
ous matrix from three feet to six feet and even nine 
feet wide. This substance is soft and easily broken 
down with the pick at a trifling cost, but requires fine 


treated. | grinding for the satisfactory extraction of the tin. 


here that Mr. Pitman invented a system which, when 
itis employed by an expert, can be read as easily as it 
tan be written. This can be said of none of the old 
systems of shorthand. Nor would any one using any 
of the old systems dare to say on oath that the system 
represented absolutely the words which were spoken, 
as the printed line before the reader’s eye represents 
the words which [ have written. 

Gaining this, Mr. Pitman gained everything. He 
had before him long years of stupidity, he had before 
him the arrogance of the educated classes, he had to 
meet the deaf and dumb and blind unwillingness of 
England to change any habit which had been estab- 
ished; but in a life of sixty years he has had the 
pleasure of seeing, first, hundreds of people who have 
Stolen his ideas and adopted them in other systems; 


and second, and what gremebiy repaid him fully for| 


all, the introduction of a new method of communicat- 
ing thought—a method which relieves intelligent} le 
tum a slavery which the next generation will ly 
be able to make real. 

Mr. Pitman accompanied his gospel of phonograph 
by urging the system of reform in spelling for which 
he claimed the name of phonetics. This reform, if it 

8 reform,{is one of the very unpopular ‘*wovements” 

any age. The learned class of any community al- 
Ways dislikes to change the machinery to which it is 
aecustomed. 

n Mr. Pitman’s case, the evident good sense and 
Success of his phonographie system were handicapped 








| Hitherto only the richer classes could be touched, | 


Several samples examined showed much uniformity 


anything below ten per cent. or fifteen per cent. not | of composition, giving seven per cent. of metallic tin. 


ying expenses; in many of the mines, consequently, 


arge quantities of such poorer ores bave been left un- | 
touched that with cheap grinding would be available. | 
| Some of the more important lodes of the Orurot silver | 
of iron pyrites from one foot to six | oxide remains as a fine sand. 


| mines are com 
|feet wide, and frequently containing from five per 
cent. to twenty per cent. of tin oxide associated with 
|ores of silver and interspersed through the mass. In 
}such cases the tin forms a valuable by-product, being 
|extracted with but little extra expense by simply wash- 
| ing the tailings after treatment by the amalgamation 
| process for silver. This washing has hitherto been 
;commonly effected by hand, the tailings being fed in 
| at the head of slightly inclined channels ‘one foot wide, 
;and some six feet or eight feet long, supplied with a 
moderate stream of water, the material being con- 
stantly raked up and turned over by means of a small 
thin board ; the lighter earthy portion is gradually 
separated and carried off, the tin oxide finally remain- 
ing of alye of 65 per cent. to 70 per cent., when it is 
dried aud sacked for export. Common hand buddles 
are also employed, and of late Frue vanners have been 
introduced with fairly satisfactory resalts, though the 
| unequal feeding by hand is objectionable. 

| The concentrated tin ore, or barilla, is also smelted 


* From a report on the trade of Bolivia by the British consul at Lima. 








On grinding with water, some fifty per cent. of the 
earthy matter is almost immediately carried off, when 
the residue, consisting of siliceous particles, requires 
further stamping to reduce it. On washing, the tin 


Tin from the Berenguela district is said to be of a 
superior quality to any other mined in Bolivia. A fine, 
permanent water power, suitable for Pelton wheel or 
turbine, exists at a distance of 800 m. to 1,000 m. from 
the mines. 

The tendency of tin ore to degenerate into pyrites is 
again illustrated in Berenguela, where, in one of the 
mines, this change occurs at a depth of 150 feet. 

In addition to the deposits already mentioned many 
others exist, though hitherto of less importance, while 
the ravines descending from some of the mines, such 
as Negro Pabellon, Morococala and Huanuni, are more 
or less rich in stream tin, and have been to some extent 
worked, the washed product giving 62 per cent. to 68 
per cent. 

The celebrated silver mines of Potosi have for many 
pom furnished considerable quantities of tin, which 

as also been worked of late years in the Porco. The 
conditions under which it occurs appear to be very 
similar to those met with in Oruro. 

The total exportation of concentrated tin ore from 


+ A description of the Oruro district appears in the Engineering and | Bolivia at the present time is probably not above 400 


Mining Journal, April 23, 1892, page 447. 





or 500 tons per month, 
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A PORTABLE SINGLE RAIL SURFACE 
RAILWAY. 


As a general thing, the stability of railways of all 
kinds is a condition essential for their operation, and 
small portable railways themselves cannot escape this 
fundamental condition, which frequently passes un- 
observed in the projects for their establishment. 

In most cases, however, portable tracks are laid 
upon the metaled ground of public roads, ete., that 
—— bed quite sufficient to assure their sta- 
bility. 

When they are employed in the work of excavation 
it is easy by reason of the very nature of such work to 
prepare the surface for the laying of the track and to 


RAIL JOINT AND FISH 


PLATE, 


Fia. 1.—VIEW OF A 


establish a platform that the laborers can keep in order 
without much expense. 

For field work, the preparation of the surface, when 
that is necessary, involves an expense of establishment 
that is renewed at every displacement of the portable 
track. If, on the contrary, the railway is to be estab- 
lished permanently, it becomes indispensable to level 
the surface and constitute a platform sufficiently well 





prepared to resist the destructive action of the ele- 
ments. It is necessary, besides, to carefully keep the 
bed thus prepared in good repair and to prevent the| 
partial subsidences of the ground in order to have the | 
track preserve that horizontality that is indispensable | 





Fie. 2.—SWITCH. 


for the operation of small portable railways and for 
the stability of the cars. 

The leasing of the land and the keeping of it in con- | 
dition constitute a complication and difficulty so much 
the greater in proportion as the line is longer. It is 
therefore fortunate for us to be able to make known a| 
new system of carriage by rail, essentially portable and 
not requiring the same conditions of establishment | 
and of stability of the ground. 

In this system, as the track does not have to assure 
the equilibrium of the vehicles, it is net necessary for 
it to possess perfect stability, and it may be placed | 
upon the ground in any position, without breakages | 











Pia, 3.—PLATFORM CAR, 


or distortions being feared, and without ceasing to be 
perfectly accessible to the vehicles that traverse it. 

The system consists of a single rail laid upon the 
surface of the ground. The rail usually employed is 
of the Vignole type, weighs 10 or 15 pounds to the 
yard, and is 23 feet in length. A rail provided with 
chairs attached to the foot without bolts constitutes 
an element of the track. The weight of an element is 
about 60 pounds, 

In order to form a line, the elements of the track are 
placed end to end and united by means of a special 
fish plate (Pig. 1). These plates are not adjusted to 
the rails, but, on the contrary, allow of sufficient play 





Fie. 4—PLATFORM CAR. 


to facilitate the mounting. It is not necessary to fix 
them to the rails by bolts: so the rails are not per- 
forated, and a cause of weakness is thus avoided. 

If it is desired to fasten the plates to the rail in order 
to give more fixedness to the track, small wooden 
wedges are driven into the interstices of the plate in 
order that the rail may be held more firmly in the 
latter. 





In order to gain ground toward the right or left or 
to turn to the right or left, elements that have been 
previously curved are employed. Curves of wide radius 
are obtained by a simple deflection of the live in util- 
izing the play of the rails in the fish plates. 

Shupting at crossings and other points is easily ef- 















$$ 
The seg rail railway, being light, easily manige. 
lated, and easily laid and taken up, is of practical pu- 
for manufactories, farms, gardens and vineyar — 
for all work that is performed by wheelbarrow 
vehicles represented in Figs. 3 to 6 are well ada: 
for such purposes and permit a laborer to do ——- 
more work without any increase of expense and = 
— fatigue. th 
or agricultural parposes the large sized yey 
(Figs. 11 to 17) may be used. The single rail ae 
placed without incumberment upon farm road Ways 











Fie. 7.—AMBULANCE CAR. 
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Fia. 5.—BARROW CAR UNLOADING. 


fected by means of a very simple arrangement that 
may be maneuvered by the foot (Fig. 2). 

When one line is to cross another one, there is in- 
stalled at the crossing point a plate upon which are 
fixed in a stellate manner four paste of rail ending 
at the track in each direction, leaving in the center 
of the star thus formed a free space sufficient for the 
passage of the flanges of the wheels of the vehicles. 

The vehicles designed to run upon the track naturally 
possess very peculiar arrangements by reason of the 
special character of the line. Their general aspect may 





ae > 


Fie. 6.—BARROW CAR. 


be seen from the various figures that illustrate this 
article. In all of them we find two flanged wheels 
placed in the same vertical plane like the wheels of a 
bicycle, and a lever placed at the side of the apparatus 
to keep it in equilibrium while running. 

The dimensions of the vehicles are very variable, 
from the small ones (Figs. 3, 4, 5and 6) forming hand 
barrows that allow a man to handle 600 pounds of 
earth at a time more easily than he could carry a 
hundred pounds with an ordinary wheelbarrow, up to 


and through fields for the gathering of crops, forage 
and roots. The lightness of the track and the mount. 
ing of it without precision render possible the frequent 
displacements necessary for the execution of the work 
whieh is accomplished with economy and rapidity by 
means of rails laid across the fields. is 

On another hand, such a railway established at the 
side of high ways divests transportation of the numerous 
difficulties resulting from the subsidence of the road. 
bed, which is always followed by an enormous increase 
in the cost of exploitation. The same advantages offer 
themselves to the same degree for industrial transpor- 
tation, in which roadways are used for reaching ship- 
ping stations. The use of the single rail upon road. 
ways is a safeguard for their preservation, and from 





this view point should be favored and recommended 
by the administration of public kighways. It is evi- 
dent that such results of the use of the sipgle rail are 
by far more sensible in countries that are less favored 
as regards highways, and in old colonies in which good 
roads are still wanting and are yearly undergoing deep 
furrowing occasioned by the severe storms of the bad 
season. 

In new colonies—primitive countries in which the 





distances to be made are long—the absence of ways of 








Fie. 9.—JOINTED TRUCK FOR THE 


the vehicles (Figs. 11 to 17) for carrying loads of from 


| 2,000 to 4,500 pounds. | 


The various models of the vehicles necessarily de-} 
pend upon the uses that are to be made of them. i 

The uses of the single rail material are multiple. It | 
is easy to pass them rapidly in review in briefly indi- 
eating the material best adapted and most advan- 
tageous for the different purposes, 


CARRIAGE OF LOGS, RAILS, ETC. 


communication almost completely trammels enter 
prises and exploitations of all kinds, It must be re 
cognized in the first place that an almost insurmount, 
able difficulty is met with in the establishment © 
means of transportation in these countries, which are 
destitute of resources for the execution of public works, 
because they are unproductive and remain so despite 
their natural riches, owing to the very fact of posses 
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ST ——— —— 
ee such means of transportation. Undoubtedly, 
the metropolis ought to pay the cost of the first roads 
ind nsable for commencing to make these colonies 
of value, but the multiplicity of the roads to be thus 
created, (heir considerable extent and the amount of 
noney to be expended first for their establishment, 

subsequently for their maintenance, constitute an 
opstacie (hat it has not been possible to overcome up 
to the present. : . 

It is no exaggeration to say that the use of the single 
rail for such transportations in the colonies would con- 
stitate a considerable progress and put an end toa de- 
plorable state of things. , . 

Finally, the constituent qualities of the single rail 
syste designate it very naturally for the service of 
military expeditions in the colonies. Its use is indi- 
eated for the creation of a temporary railway behind 
columns that are advancing into the interior of dis- 
tricts deprived of roadways. From this point of view, 
the organization of a single rail line composed of suc- 
cessive echelons of a feeble extent, connected with each 
other by a chain of relay posts, is capable of overcow- 

























Fie. 15.—TUMBREL. 


ing the greatest difficulties, which for every long ex- 
Pedition are those of transportation of material, of 
food, and of the sick and wounded. 

Without entering into a detailed examination of the 
complex question of military transportation in the 
colonies, it will suffice to state that a line as easy to es- 
tablish as the single rail one will give a singular sup- 
Pleness to the forward movement of the colamn and a 
Particular security for its daily provisioning, by far- 
ishing it with an assured point of snpport and an un- 
interrupted connection with its base of operations upom 
the coast. From this view point, the single rail line; 
far from being a complication, will permit of a pro- 
gressive and methodical advance of which the impor- 

ce cannot escape the military world. This evidently 
favorable situation will necessarily have as a conse- 
uence a shortening of the campaign, a shortening of 
the sojourn of the troops in unhealthy countries and 
consequently a diminution in the number of the sick, 
a termination of the operations in the fine season 
Without risk of an interruption by rains, ete. From a 
financial and material point of view, the establishment 

& single rail line will always economize a_ goodly 
portion of the duration of the campaign and often the 








necessity of a second one. 
and the illustrations we are indebted to La 
Technique. 
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NOTES ON GAS ENRICHMENT.* 
By Col. SapLER, J.P. 


THE absorbing question of the hour—and indeed it 
has been for some time—is gas enrichment. The con- 
tinuous cry from gas consumers for more light, and the 
never ceasing efforts of gas makers to produce still 
cheaper gas, compel the latter to tax every resource 
within their power to accomplish those widely diver- 
gent ends, viz., higher illuminating power without 
seriously increasing the cost. Cheaper coal and less 
gas taken off will do it, of course. But the first is not 
always available, and the second not often convenient. 
A larger yield of gas per ton of coal and the enrich- 
ment of its low illuminating power naturally suggests 
itself to every one as the readiest solution of the 
problem, especially in the district covered by this 
association, where coal is comparatively cheap, 

Whatever value may be attached to oil or carbur- 
eted water gas in other districts, I cannot think that 
either one or the other will ever seriously come into 
competition with coal gas where there is an inex- 
haustible supply of good gas coal. The sudden and 
unexpected advance in the prices of mineral oils places 
carbureted water or oil gas out of the running at the 
present. Taking the value of carbureted water or oil 
gas at the minimum price of 1s. 2d. per 1,000 cubic 
feet, the present increased cost of the oil necessary 


Fie. 17.—METALLIC BOX CAR 





Fie. 19.-CAR FOR CARRYING RAILS. 


amounts to 10d. more than before, making the gas cost 
2s. per 1,000 feet. The long period of unprofitable re- 
turns in the oil trade makes it improbable that there 
will be an early return to the low prices lately pre- 
vailing. 

The incandescent burner goes a long way in settling 
the vexed question of more light, independently of the 
candle power of the gas used; and there need be noth- 
ing more said about the matter had it not been discov- 
ered that rich gas is both better and more economical 
even with the mantle burners. I assume that good 
gas will be wanted, notwithstanding the general 
adoption of the incandescent light; and I want to 
show that benzol is the best and cheapest, as well as 
being the most natural, enricher of coal gas. It re- 

uires some courage to ~ this after the brilliant and 
classic researches of Prof. Lewes on acetylene, which 
shot athwart the sky of the gas world like a dazzling 
meteor, paling for the time all our poor attempts at 
illumination. 

I have been asked to say a few words about acety- 


* From a seo a eogeeeen = address before the North of England Gas 
Managers’ Associa reported in the Journal of Gas Lighting. 





For the above Ses | lene. Well, it is a malodorous gas, which all here have 


often observed when ordinary gas is burned with in- 
sufficient air, as happens when a Bunsen burner is lit 
at the bottom, or bas lit-back, as is often the case with 
cookers and gas stoves. It is a very poisonous gas, 
and, owing to its ready tendency to lymerize, i. e., 
form molecules of hydrocarbons, either multiples of 
itself or (by deposition of carbon and other rearrange- 
ments of its atoms) hydrocarbons of more complex 
structure, it explodes with the slightest detonation. A 
percussion cap (for instance), an electric spark, a blow, 
a point or nucleus of catalytic action are sufficient to 

rovoke this unstable gas into dangerous action. 
great caution will, therefore, be necessary with it 
should it ever become the auxiliary to illuminating gas 
that has been so sanguinely predicted for it. 

Although acetylene has long been known, and man 
of its leading properties well understood, it remain 
to Prof. Lewes to show its marvelously high illuminat- 
ing power, as well as many other striking character- 
istics noted at the same time by him, which were not 
observed before. No less astounding than the discov- 
ery of the wager | of acetylene, to my mind, was 
the source from which Prof. Lewes pro to supply 
it, viz., carbide of calcium made by fusing lime and 
eoke in an electric furnace. Calcium carbide, when 
moistened with water, at once evolves acetylene and 
leaves a residue bebind of slaked lime. aving got 
the calcium carbide, the production of gas is simplicity 
itself; and it is this simplicity that, in my opinion, 
constitutes one, if not the worst, of the dangers at- 
terding the use of acetylene. Conjure up in your 
minds what might happen at a gas works with tons of 
calcium carbide lying about! 

The cost of acetylene gas depends on the price of 
ealeium carbide. In all the calculations I have seen, 
it is assumed that the electric current uired for con- 
verting the lime and coal or coke into calcium carbide 
will be obtained by water power, at a nominai cost, 
from some natural waterfall. Unless this is possible, 
and the electricity has to be obtained by steam power 
and the dynamo, the cost will probably be two or 
three times more than the figure that has been men- 
tioned, which would place acetylene beyond the reach 
of purveyors of light at a reasonable price, notwith- 
standing its remarkably high luminosity. It is stated 
that the electric energy required to produce calcium 
carbide is capable of yielding four times more light in 
incandescent electric lamps than can be obtained in the 
form of acetylene gas from the calcium carbide. If 
this be so, where is the advantage of converting the 
electric current first into calcium carbide and then 
into acetylene, when it might be utilized vastly more 
economically by direct application? I am satisfied 
that, should calcium carbide ever be produced on a 
commercial seale, its cost will far exceed the estimates 
given ; and, although it may not prevent its use as an 
illuminating agent, where expense is no object, it is 
unlikely to compete, or be available to mix, with coal 
gas. 

I am not at all sure that acetylene cannot be made 
from benzol by what is known as “cracking,” much 
cheaper than by the process just mentioned, I shall 
refer mes to the relationship between acetylene and 
benzol. 

There is no denying the extraordinary illuminating 
power of acetylene per se. But, owing probably to its 
endotherwic character, when burnt (a property it ap- 
— to possess in a remarkable degree), it absorbs 
1eat on decomposition, instead of evolving it, as is 
wore generally the case with hydrocarbons. When 
mixed with epee | coal gas, it does not yield that in- 
crease in light which its addition might lead us to ex- 
pect. On the contrary, an enormous loss of light 
apparently takes place, probably from the absorption 
of heat by the combustion of acetylene and the con- 
sequent lowering of the temperature of the flame. 

tt is disappointing to find an illuminating agent so 
full of promise handicapped by so many objections 
and difficulties in the way of its application. I claim 
for benzol practically the same iliuminating value as is 
possessed by acetylene; and, speaking from a chemical 
point of view, there is good reason for the assumption. 

Acetylene consists of two atoms of carbon and two 
atoms of hydrogen; and benzol is constituted of three 
molecules of acetylene, six parts of carbon, and six 
parts of hydrogen. Benzol contains exactly the same 
percentage composition of carbon and hydrogen as 
does acetylene. Let me make myself clear. The 
formula for acetylene is carbon 2, hydrogen 2. The 
atomic weight of carbon is 12, of hydrogen 1. Maulti- 
plying them by two, we find the molecular weight of 
acetylene is 26, i. e., 24 of carbon and 2 of hydrogen. 
Now 100 parts of acetylene therefore contain in round 
numbers, carbon 92 parts, bydrogen 8 parts. The 
composition of benzol is: carbon, 6; hydrogen, 6. 
When calculated out in the same way, the molecular 
weight of benzol is 78, consisting of 72 of carbon and 6 
of hydrogen. Thercfore, 100 parts of benzol contain 
roundly: carbon, 92 parts; hydrogen, 8 parts, pre- 
cisely the same as acctylene. If benzol is split up into 
three equal parts, each part would be OH, which is 
acetylene. he luminosity of flame depending, as it 
does, on the carbon in the gas, it is reasonable to ex- 

t that benzol, having the same percentage of car- 
fon as acetylene, will give an equal illuminating 
power. 

A good deal has been written and said about benzol 
as an enricher; and, although the subject is well worn, 
it is one of never failing interest. Allowing that it 
may be stale information to many of you, I venture to 
recapitulate briefly some of the statements lately made 
respecting it. Ordinary coal gas—say 15 to 16 candle 
quality—rarely contains more than 2 per cent. of 
benzol. It is to this comparatively small relative cou- 
stituent that gas owes at least two-thirds of its lighting 
power. I cannot impress this fact too strongly upon 
you. Let me show you that this is the case. y pass- 
ing this excellent Neweastie gas through a mixture of 
nitric and sulphuric acid, the benzol combines with the 
nitric acid, forming dinitro-benzol; and the gas is 
afterward seen to have lost most of its original illumi- 
nating power. In contrast I pass this same denuded 
gas over cold benzol: and the illuminating power is 
not only at once easily restored, but a flame of the 
brightest intensity appears. 

Dr. Bunte, a German chemist, who has made gas 
enrichment a special study, declares that gas will carry 





8 per cent, of benzol at the freezing point of water (32° 
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F.) After eighteen months’ continuous use, he asserts 
benzol to be the cheapest and best enricher of gas. 
He has devised an ingenious apparatus by which the 
feed of benzol into a small scrubbing colamn, up which 
the gas ascends, is regulated to the requirements of 
the gas, by displacement of the benzol from the store 
tank with water, a simple and handy contrivance, al- 
most automatic in its working. 

Dr. Schilling, in an interesting paper read before the 

German Gas Association recently, says his initial ex- 
wriments with benzol for carbureting were so success- 
ul that it was definitely adopted at Munich more than 
twelve months ago; all the gas produced at the several 
works of that large city being benzolized during that 
period with the most satisfactory results, working 
smoothlv, uniformly, and with gratifving success, 

He gave some interesting and, I admit, astonishing 
figures, viz.. that he could add 4 to5 candles to the 
gas with 600 to 700 grammes (roughly 1's lb.) of benzol, 
say one-sixth of a gallon; and that this was perma- 
nent at ordinary temperatures. After protracted re 
frigeration, at 82° F., an analysis of the gas showed it 
still held the benzol in diffusion. At 77° F., gas would 
hold four times as much benzol as at 30° F. He advo- 
cates enriching about one-twelfth and mixing with the 
rest. I disagree with this. The more gas passed 
through the benzolizer, the better. 

I have drawn a rongh sketch of the benzolizer, which 
is simple, costless and effective. You will observe that 
the gas passes over the cold surface of the benzol. 
The by pass arrangement can be adjusted to pass as 
much or as little gas through as may be desired, so 
that more or less candle power can be added at will, 
without any heating arrangement, if sufficient surface 
for evaporation is allowed for the benzol. 

Schilling calls attention to the chilling benzol suffers 
by its rapid evaporation. He recommends slightly 
heating to 70° and 80° F., to counteract the refrigerat- 
ing effect produced by vaporizing the benzol. This is 
unnecessary, except in very cold weather. He refers 
to the utility of benzol in the gas in preventing the de- 
position of naphthalene. Schilling also confirms in 
every particular Dr. Bunte’s statements as to the value 
of benzol as a carbureter. 


Mr. Charles Hunt, of Birmingham, who has had a| 


long and wide experience in the manufacture of gas— 
whose opinion commands attention, and is, moreover, 
much respected by gas scientists—-states that, having 
made crucial trials, one gallon of benzol enriches 
9.500 cubie feet of gas one candle, while one gallon of 
petroleum spirit only raised 2,800 cubic feet. Dr. 
Dvorkovitz has made some exceedingly valuable com- 
munications on this subject; and, while naturally 
favoring his own oil gas process of enrichment, he 
confirms the Bunte, Schilling, Reis, and others’ evi- 
dence re benzolizing gas. Mr. Lewis T. Wright, in a 
critical way, credits benzol with 40 candle power per 
eubie foot, that means 200 candles per 5 feet. The 
champions of acetylene claim not much more; and, if 
I am not much mistaken, there is no cause to com- 
ylain, as it will be found that the luminosity of acety- 
ene does not much exceed 200 candles, as a matter of 
fact. Mr. Forbes Carpenter, an authority, comment- 
ing on these results, does not dispute the German ex- 
perts’ figures. Professor Frankland, in his investiga- 
tions on the property of benzol as an illuminating 
agent, finds that it is equal to 147 candles per cubic 
foot. Knublauch, an eminent German gas chemist, 
shows that, under the best conditions, benzol yields 
184 candles, 

It is dificult to reconcile such discrepancies, emanat- 
ing as they do from such eminent men. and of undis- 
puted authority on gas questions. It will at once 
occur to you, as it did to me, that the circumstances 
and conditions, the inodes of testing the constitution 
of the gas treated, in each case must have been differ- 
ent. The perplexity arising from the conflicting state- 
ments I felt was evidently shared by others; for coin- 
cidentally with an effort to get at the truth of the 
matter, Mr. Walter King, of the Journal of Gas Light- 
ing, suggested to me the desirability of ascertaining 
the actual intvinsie value of benzol as an illuminating 
agent, as had been done with acetylene. Difficulties 
at once presented themeelves. The first one was that 
benzol is liquid at ordinary temperatures ; and, in that 
form, I have so far been unable to burn it without 
producing a smoky flame. To compare its illuminating 
capacity with acetylene, I decided that it must be 
burnt under the same conditions so far as practicable. 
Now, as it requires a temperature over 212° F. to va- 
porize benzol, and to keep it in gaseous form (an essen- 
tial preliminary to the trial), the elevation of tem- 
perature, of course, applies not only to the reservoir 
supply, but to the pipes to the burners too: and these 
pipes must also be steam jacketed. Then came the 
troublesome question of pressure; after that, the 
greatest of all obstacles, a suitable burner, which 
would completely, and with the best effect, flame the 
benzol gas. 


I had hoped to have placed before you the results of | 


my experiments to day. They are, however, incomplete. 
Many interesting phenomena have cropped up in the 
course of my researches, which | shall not fail to com- 
municate to you when the work I have undertaken is 
finished. I expect to show that benzol is little short 
of acetylene in illuminating value; and it will not 
surprise any one if | prove that it depolymerizes—or, 
shall I say splits up—into acetylene in the early stage 
of combustion. Also that the bond which holds the 
benzol molecule, C,H,, together is loosened, and three 
molecules of acetylene, C.H,, naturally fall asunder 
frow it. 

No president of any association could be more fortu- 
nate than lam in having friends who have vied with 
each other to make the office smooth and agreeable : 
and the hint of my desire to lay something before 
you respecting the merits of benzol as an enricher 
brought ready, clever, and reliable helpers with means 
at command prepared to make practical trials. Very 
valuable and varied information has accrued from 
these experiments, coming as it does from experienced, 
practical men, One of them reports exhaustively— 
taking pressure, temperature, and other affecting 
cireumstances into account; and, after repeated and 
protracted trials, the details of which cover many 


sheets of foolscap, he states that the average result of 
simply passing the gas over cold benzol showed that 
8,000 to 9,000 cubic feet of 17 candle gas were enriched 
! candle for each gallon of benzol consumed. 


A sub-'! 





| sequent trial of a mixture of benzol and -toluol (about 
half and half) was made at the same works, under pre- 
cisely similar conditions—the mixture being absor 
cold, The results were not so favorable ; and it was ovly 
| found possible to raise the candle power in this way 
/158 candles—showing that, when toluol is used, a 
|slight warming is desirable, as might be expected from 
its higher boiling point. The mixture of toluol with 
benzol did not raise the candle power of the gas in any- 
thing likethe same proportion as the benzol itself; a 
gallon ofthe mixture only fortifying 6,000 cubic feet 
1°58 candles. The constitution of toluol being C,Hs, 
and therefore containing a less percentage of carbon, 
| might aecount for some of the deficieney ; but certainly 
| not all. The reaction in the sphere of combustion—the 
flame—not yet perfectly understood, is responsible for 
|the rest. At this rate, toluol appears to be more costly 
for euriching purposes than benzol. Forgive me for 
| meutioning that toluol is methyl benzol—the methyl] 
molecule (CH;) displacing one of the hydrogen atoms 
of benzol, er altering its character, and largely 
|depriving it of its light-giving virtues. I suspect, on 
burning, this methyl molecule split off first, and con- 
| taining three parts hydrogen to one of carbon, causes 
|the mischief. 
| These results were confirmed at another large gas 
| works, where a thorough trial of a mixture of benzol 
and toluol was made. At the latter works, careful 
and complete experiments on a considerable scale were 
undertaken with 90 per cent. benzol. Starting with a 
gas of 16°50 candle power at a temperature of 59° 
F., the illuminating power was raised to 21°94 can- 
dies, using 1,800 ¢.c. per 1,000 feet, ora gallon of 90 per 
cent. benzol enriched 18,800 cubic feet of gas one can- 
dle. Mr. Ferguson Bell succeeds in benzolizing about 
20,000 eubie feet of gas one candle with a gallon of 
benzol. The Gaslight and Coke Company in London 
have for some time employed their production of ben- 
zol for enriching, in preference to selling it at current 
prices, My firm, for chemical purposes, extract the 
aromatic hydrocarbons from very large quantities 
of coal gas daily. After this treatment, the gas has no 
illuminating power, as is seen by the flame in front of 
me. May Lask you toaguin compare the same gas 
after it has been benzolized ; showing the remarkable 
avidity with which the benzolis absorbed. We find 
that this quality of gas requires more benzol per 
candle to enrich than better gas tostart with. 

Ihave pretty conclusively proved that the differ- 
ence with has been found inthe enriching value of 
benzol arises from the fact that the trials have been 
made upon gas of varying constitution, and under dif- 
ferent conditions. I have since found, too, that another 
important element enters into consideration in the 
matter, and may account for the conflict of opinion 
that we have among eminent savants. It is that in 
using a purer benzol we get an enormously increased 
illuminating power ; sothat those gentleinen who have 
got very high returns must have been using a purer 
benzol. The difference we found by using benzol of 
95 or 96 per cent. purity, as compared with 90 per cent., 
was prodigious. Mr. Wright truly says: ‘ Illuminat- 
ing effect is not a fixed quality, unless all conditions 
are fixed. Change those conditions but slightly, and 
the luminosity will be greatly modified.” The lower the 
gas is in illuminating power, the more costly it is to im- 
prove; and from my experience, it seems to work out 
in fairly exact ratio to the quality of the gas prior to 
treatment—i. e., to carburet 10 candle gas might cost 
1°4d. each for the first two candles, then 14d. each 
for the next two candles, then 1d., and so on, up toa 
certain point, dependent on the gas treated, after 
which the cost increases pro rata with the candle 
power. At two of the large works mentioned, this 
feature was likewise corroborated. <A good deal of the 
benzol appears to be absorbed in some inexplicable 
manner in the gas without a corresponding return in 
lighting effect, precisely as is the case (only in a 
greater degree) with acetylene. 

In this week's Journal of Gas Lighting a table is 
given showing the illuminating value of acetylene ad- 
mixed with gas. It confirms my statement. For in- 
stance, an admixture of 10 per cent. of acetylene to 
poor gas raises it only two candles. Now, as acetylene 
is said to possess 240 candle power, the addition should 
have resulted ina gas of 33 candle intensity. I dare 
say that a mixture of 10 per cent. of acetylene with a 
rich coal gas would givea more satisfactory result ; but 
there would still be a serious loss of light. 

The question of benzolizing gas, in lieu of the 
numerous other forms of enrichment, is one of 
considerable moment; and, apart from the points I 
have raised in favor of its adoption, there is the some- 
what important one that the use of benzol for this 
purpose will take off the market the overproduction, 
which is depressing the value of tar, of which it is an 
important constituent, and further, that its addition to 
gas is natural, and objectionless, which cannot be said 
of other enrichers. Its application permits of a larger 
quantity of gas being taken from the coal, as it affords 
a simple and ready means of keeping up the illuminat- 
ing power of the gas, and, for purposes of calculations, 
with average gas it will be pretty safe to assume that 
one gallon of benzol will enrich 12,000 to 15,000 cubic 
feet one candle, at a cost of 34d. to 1d. per candle per 
1,000 eubie feet. 





ACETYLENE AND THE GAS INDUSTRY. 
By Norton H. HumpnHrys, Asso. M. Inst. C.E., F.C.S8. 


THE discovery by Mr. L. T. Willson of a process for 
the commercial manufacture of acetylene, which turns 
out to be the subject of the paper read before the So- 
ciety of Arts on January 16, is one that may well be 
calculated to raise a great deal of interest. It is a pity, 
however, it was not more clearly indicated by the title. 
Such a general expression as ‘‘ The Commercial Syn- 
thesis of Illuminating Hydrocarbons” is deceptive, as 
not being likely to lead one who was not in the secret 
to expect a detailed account of some particular new 
process. ‘‘Sensation” is all very well in theatrical en- 
tertainments; but surprising situations are somewhat 
out of place in connection with commercial science. 
Had the real natare of the lecture been indi- 
cated, there would have been no necessity for mak- 
ing arrangements to secure an audience. But, 
after allowing for the personal eloquence and abil- 
ity of Professor Lewes, it is evident that his sub- 


fail to attract and rouse the enthusiasm of hig 
ence. Gas engineers, accustomed to deal \ jth 
als such as coke, tar, and liquor, may we)! stand 
tranced before a complete gasification pro << jeg ~~ 
no residual, and calling for no second mat: rial ag fuel 
orasenricher. This seems to be afforded |.y the 
cess described. Given practically pure carbon and 
lime, the whole of the former is eventually « btaineg 

a gas, while the latter simply acts as a carrier oan 
returns to its original form. The results), proximate 
closely to theory; and there is no waste. T), caleinm 
carbide can be caused to yield its quota of gas» 
beautifully simple and almost costless 1ic-ihod. feo 
little more troublesome than the trimming of an oil 
lamp. The fact that a single pound avoirdupoj of 
this remarkable material can be made, by t\e aid of a 
few ounces of water, to furnish a brilliant li¢ht for ten 
hours, and at the same time leave a usefui residual} is 
a triumph of modern science. It seems to me that it 
cannot fail to secure a fature for the new compound in 
the direction of compressed gas lighting for !uoys, fop 
railway carriages, and so forth. But the point which 
naturally first claims our attention is the value of this 
new process in relation to the supply of gas from cep. 
tral stations. In this connection, it offers several inter. 
esting considerations. 

If the results quoted by Professor Lewes are sup- 

rted by the further research which, I am vlad to gee 
s promised, it will be necessary to modify, if not to en, 
tirely remodel, the existing theory as to the produce. 
tion of luminosity by the combustion of hydrocarbon 
gases. The ‘carbon density,” the specific gravity of 
the hydrocarbons concerned, and the quantity of oxy. 
gen consumed, have all been said to affect the quantity 
of light yielded; whileas to the temperature of the flame 
the higher, the better. We have been told that an 
earthenware burner tip is better than a metallic one, 
because it does not conduct away so much heat from 
the base of the flame; and that the application of hot 
air in the regenerative burner increases the luminosity 
by raising the temperature, or, in order words, pre 
venting the cooling of the flame. Any given quantity 
of carbon in the form of ethylene gives a much better 
lighting value than if it existed as methane; and this 
was explained by reference to the respective vapor 
densities. 

But Professor Lewes shows us a gas having the same 
carbon density as ethylene. a lower specific gravity, a 
smaller oxygen consumption, possibly a lower flame 
temperature, than any of the luminous hydrocarbons 
(with the exception of methane); and he claims for it a 
very high illuminating value—placing it, in fact, at 
the head of the gaseous illuminants. It will be inter. 
esting to extend the table of comparative illuminating 
values quoted by him (ante, p. 169). so as to show the 
properties of the respective gases. An examination of 
this, according to the light of acknowledged theory, 
fails to indicate any reason why acetylene should he 
so far superior to the others. 
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Comparing the specific gravities, it will be seen that 
equal weights of ethane and propane and of ethylene 
and butylene respectively yield something approaching 
equal photometrical values. The futility of placing any 
faith in carbon density is shown by comparing ethane, 
ethylene, and acetylene, all of which are equal in this 
respect. Columns 2 and 5 show a gradually increasing 
proportion of carbon, and a gradual diminution in 
the proportion between the hydrogen and carbon 
equivalents. 

But it should be remarked that acetylene has been 
tested under specially favorable conditions as com- 
pared with the other hydrocarbons. Referring again 
to the table on p. 169, it will be found that the first 
four items (which, by the way, are reproduced from 
my work on “ The Chemistry of Illuminating Gas,” p. 
91) refer to experiments conducted several years ago, 
et a time when our knowledge as to the best way of 
burning rich gases, was very meager. Such gases had 
never been used in practice; the regenerative and in- 
eandescent systems of combustion were in their 10 
fancy; and Sugg’s “ London” Argand burner was the 
“king of the castle” in regard to all questions of ille- 
minating value. But since that period great strides 
have been made. The advancement of oil gas, com 
pressed and otherwise, has led to the manufacture of 
special burners; so that it is now as easy to suit 800r 
90 candle gas as 16 or 20 candle gas with the appropri 
ate means of consuming it. The value of ethylene, for 
example, was ascertained by burning it in an ordinary 
standard Argand. If these gases were placed on the 
same footing as acetylene, and consumed in small 
flat-flame burners, there is every reason to believe that 
the results would be higher, and therefore that the 
advantage claimed for acetylene would not be 
great. 

The photometrical value of these rich gases. how- 
ever, is not so important as the enriching value; and 
the evidence on this point is somewhat unfortunate for 
acetylene. It is admitted to be of no use as ap eB 
richer of water gas, which shows that either carbonie 
oxide or hydrogen is not a suitable diluent, or perbaps 
both. When applied in such small proportions as are 
likely to be used in actual practice, the euriching 
value appears to be much less than the photometrica 
value, With other gases, the enrichment value & 
found to be greater. Dr. Perey Frankland obtained 
ap enrichment value for ethylene of some 20 per cent. 
more than the ascertained photometrical value; 42 
sume of the oil gases have n claimed to show 4 
gain of 50 per cent. in this respect. This matter has 
usually been explained by the assumption that t 
burner used for consuming the gas in the pure form 
was not capable of doing full justice to the photome 
trical value of the gas. 





ject possesses special fascinations that could not 





Some further information as to the effect of diluents 
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—— 
upon acetylene is furnished by Professor Lewes, who 
auserts that “all the hydrocarbons in a luminous flame 
are converted into acetylene before any luminosity is 
produce: “and farther on he gives the production of 
carbonic cid from London gas as one-fourth of ‘that 
which would be evolved by the combustion of a simi- 
jar balk of aomeseee: From this it appears that the 
ion vas shou 


States have progressed as follows in decennial periods : 


Gallons, 
pba sss = eS he 209,576 
Di codanan © eeneenasey aes dniien ee 415,611 
SEC t wn ware ot ats eebaika imaeeaiena 9,462,074 


With the extended production of cotton in various 


d vield something more than one-fifth | countries—India, China, Egypt, Brazil and the United 


of its buik of acetylene, after a liberal allowance for! States—a great future awaits cottonseed oil. Some 


carbonic oxide. So that the acetylene formed by the | 


combustion of London gas, if it could be separated 


used “ neat,” would be sufficient to yield a light of | 
4gcand|:s, or threefold that actually afforded by the 


This at once suggests the question whether ace- 


idea of the wagnitude of the future may be formed 
from the fact that British India produced in 1889 a 
little over 9,000,000 ewt, of cleaned cotton ; that amount 
must have been obtained from 27,000,000 cewt. of seed. 
Allowing half this to be required for home consump. 


e is concerned in any way in the improved re-| tion and seed for next crop, over 6,000,000 cwt. of seed 


t - ; 
its afforded be regenerative and incandescent burners, 
which have always appeared to me to be very remark- 


should have been available for export, whereas, the 
export of seed has hitherto seldom reached 37,000 ewt. 


The general idea of “improvement” rans in the , This year the export of seed will be larger, as for the 


able. — , 

direction of 10 or 20 per cent. i 
jnereases from threefold to fivefold, an entire change 
of conditions is implied.—Journal of Gas Lighting. 








THE PRODUCTION AND USES OF COTTON- 
SEED OIL. 
By P. L. Stmmonps, F.L.S. 
I THINK | may claim the merit of having first suggest- 


ed the production of cottonseed oil. Forty years ago, 
ina course of lectures I gave before the Society of Arts 





hen the available duty | nine months already expired, nearly 89,000 cwr. has 


been shipped. The weight of seed may be estimated 
at three pounds for every pound of cleaned cotton.— 
Am. Jour. Phar. 





COTTON FROM WOOD PULP. 


A COMPANY has been formed at Providence, R. L, 
the object of which will be to promote the application 
of wood pulp to textile and other uses, and this con- 
cern has a mode for waking pulp cloth under consider- 
ation; so have a number of others. In some instances 
the fabric resembles white duck very closely in its 


and Manufactures, in London, on “The Utilization of | generalcharacter. One of the most successful processes 
Waste Products,” I mentioned, among other waste | bas been developed this winter and is described in this 
roducts, cottonseed, which was then an incubus cot- | article. 


ton cultivators did not know how to get rid of. 


In this improved method for obtaining artificial cot- 


ments on the influence of temperature at the time of ex- 

| posure, at such a range of the thermometer as photo- 
grapbers are likely to meet in different parts of the 
world. The ee not entirely a new one with 
him, because in 1884 he published a few experiments 
in the Bulletin of the Belwian Phot hie Associa- 
tion, in which he showed that when the back of a 
photographic plate was warmed with a hot flat iron, 
and exposed before it became cold, gelatine bromide 
films would beara shorter exposure. With collodio- 
bromide dry plates, the reverse was the case, but that 
was found to be due to the removal of hygroscopic 
moisture; when they were kept sufficiently damp, 
their rapidity also was fpueal by elevation of tem. 
perature. 

In his experiments just published, he took two 
boxes, one inside the other, the smaller one screwed 
| to the —_ of the larger one, and the space between 
filled with powdered ice and salt, to produce low tem- 
scopes and for warm temperatures he put a hot 

rick inside between the boxes, instead of the ice and 
salt. The plate under examination was placed face 
upward on the bottom of the smaller box, and light 
was admitted to it, when desired, through a hole in 
the top pores the two boxes; the light was re- 
flected from a horizontal beam downward through 
the bole by a mirror placed at an angle of forty-five 
degrees. With this arrangement he could obtain 
| temperatures ranging from —18 deg. C. to + 38 deg. 
|C., such as may be obtained in actual work in some 
| places abroad ; he couldalso obtain any intermediate 
— desired. One peculiar point he discov- 
e was, that somewhere between the temperatures 
of + 33 deg. C. and +- 38 deg. C. the curves of sensitive- 
|ness of gelatine bromide plates lose their character, 








The council of the Society of Arts awarded me their | ton, or a textile thread which shall closely resemble | probably because of the escape of a certain proportion 


silver medal for my valuable suggestions, and subse- 
quently elected we a life member, under one of their 
rales, in consideration of being eminent in the appli- 
eation of abstract science to the arts, manufactures 
and commerce. 

These lectures I afterward expanded into a volume, 
under the title of ‘‘ Waste Products and Undeveloped 
Substances,” which went through several editions and 
is now out of print. I have reason to believe that the 
adoption of many of my suggestions has resulted in 
fortunes to some, and has utilized profitably much of | 
the former waste in manufactures. 

The Science and Art Department employed me to 
form a collection of waste products and their utiliza- 
tion. with a descriptive catalogue, which is now placed 
in the Bethnal Green Museum. 

I had also to make a similar collection for the Aus- 
trian government at the Universal Exhibition held in | 
Vienna in 1873. 

To return to cottonseed oil. At the time my sugges- 
tion was made of utilizing cottonseed for oil in 1855, 
the United States production was less than 1,250,000,000 
pounds ; now the production has risen to about 3,500,- 
000,000 pounds. The first shipment of cottonseed oil 
in the year ending June, 1872, was but 547,165 gallons, 
and few would have auticipated it would reach, in 
1892, the enormous export of nearly 14,000,000 gallons, 
worth nearly $14,000,000. The various forms of cotton- 
seed all vield good oils capable of being refined for 
dietetic use. 

The oil possesses excellent lubricating qualities, and 
is useful for soap making and for lamps. The quan- 
tity of oil produced, even in England, is large, the im- | 
ports of cottonseed exceeding, in some years, 400,000 
tons, 

In the States the production of seed exceeds 3,000,000 | 
to 4,000,000 tons, of which half is available for oil; 100 
pounds of seed will yield two gallons of oil. There are 
four qualities of oil made. The crude oil is of a dirty 
yellow to reddish color ; on standing it deposits a slimy 
sediment. The second quality hasa pale orange color, 
and is obtained by refining the crude oil with a solu- 
tion of caustic soda. The yellow oil resulting from 
this process is further purified by being heated and 
allowed to settle again, or by filtration, and is called 
“vellow summer oil.” ‘ Winter yellow oil” is made 
from the above material by chilling it, until it partial- 
ly erystallizes, and separating the stearin (about 25 per 
cent.) in presses. similar to those used for lard. 

This is then treated with fuller’s earth in a tank; 
which holds back the coloring matter, and the oil 
which issues from the filter press is almost white. 

In 1893 there were probably 1,250,000 tons of cotton- 
seed crushed in the United States. From this seed 
there were obtained 1,000,000 barrels of oil. It is esti- 
mated that 300,000 barrels were used in Chieago for 
making oil lard; and St. Louis, Kansas City and 
Omaha took 200,000 for the same purpose. About 250.- 
000 barrels went to Holland for making margarine, and 
large quantities to Southern Europe for mixing with 
olive oil. 

Cottonseed oil appears to be useful for table pur- 
poses, and it is desirable that its use in the pure state, 
rather than as a mixture, should be encouraged. It 
ought, however, to be sold on its merits, and with the 
ion of some qualifying term, which will indicate 
its origin. 

This oil has entirely replaced olive oil in America, | 
and there is searcely a restaurant in London or Paris 
ta which this new “salad oil” has not taken the place | 
of the old Lucea product. In Portugal every means 
are now taken to prevent the sophistication of olive 
oil with cottonseed oil, or passing it off as a food oil of | 
the same value as olive oil. | 

For pharmaceutical purposes cottonseed oi: cannot | 





the product used in manufacturing white duck trous- 


| érs, the first operation consists in the selection of the 


stock. Whitewood is preferable, and this is chipped, 
digested and otherwise prepared, and the pulp is given 
a bath in a liquid composed of methyl, aleohol and 
sodium. After standing overnight the processes of 
treating the threads are undertaken and accomplished 
by the use of a machine built on the lines exhibited in 
the model shown in the dra wing, of which this is only 
a single section, showing one thread in process of treat- 
ment. A giass tank will be noticed at A, in which a 
liquid composed chiefly of a nitro-cellulose solution 
combined with a mineral acid is put. In the other 
tank, marked B, a solidifying liquid made of turpen- 
tine, petroleum and wax is put, and the arrangement 
of pipes and connections is such that the contents of 
the upper tank slowly and gradually work their way 
down into the lower during the treating operation. 























COTTON FROM WOOD PULP. 


Only one filament is shown in the cut, and this is pre- 
sented at C as wound ona spool. The process of get- 
ting the pulp into a thread-like form is conducted on 
the regular lines now pretty well known to pulp 
manufacturers, the principai point in this instance be- 
ing the mode of treating the thread in a manner which 
will change its character from a paper or wood yarn to 
a superior cotton. 

The actual treatment of the thread begins when it 
enters the aperture in the tank, B, as indicated. A 


| thorough saturation is effected by having the thread 


wind about the rollers in the interior, after which the 
thread passes out at the top and into the revolving 
tabe, D, the rapid revolutions of which cause the 
strand to twist many times, thus solidifying the emul- 
sion within the turns. The tube is given motion from 
the pulley, E, the latter being turned by the main 
shaft, M, and this by the belt, N. Next the thread 
passes into the drying chest, F, the interior of which 
is seen, and the series of drying pipes can be observed, 
these being furnished with steam through the pipe, O. 
The pipes are perfectly smooth, and the strand con- 
tracts with them sufficiently to receive a slight polish, 
thus adding brilliancy at a stage when it becomes most 
perceptible, for the nature of the ingredients received 
just previously is such that the least friction imparts 
immediate and lasting polish. Next the thread 
through a silky brush arrangement at G, in which H 


| marks the brushes, and I the spring which gives elas- 


ticity to the affair, so that the brushes rise and depress 
as necessary. The silk brushes give luster to the pass- 
ing strand, and also wipe off foreign substances. Once 
wore the thread is rapidly revolved while guing through 


the tube, J, this latter receiving its revolutions from | 


the pulley, K, after which the strand is wound upon 


the spool, K. 
Several processes for producing textiles from paper 


|of hygroscopic moisture. Captain Abney found that 
| with a slow lantern plate, the exposure had to be 
|doubled on lowering the temperature from that of 
'a hot summer’s day to zero, but that with a very 
|rapid plate the difference in the necessary exposures 
| between — 16 deg. C. and + 38 deg. C. was less 
| marked, and with Fitch’s celluloid films the difference 
|in rapidity between the two temperatures was less 
| still. With collodio-bromide plates, the difference in 
| rapidity between — 17 deg. C. and + 32 deg. C. was 
|}marvelous; at the higher temperature it increased 
|four or five times. Different makes of plates vary in 
their changes in rapidity at different temperatures, 
and perhaps the expansion or contraction of the film 
has something to do with it. His exposures in these 
experiments varied from 5 to 320 seconds, and his con- 
| clusion is that variations in the rapidity of plates, with 
changes of temperature, form a factor which should 
be taken into consideration by practical photograph- 
ers. The temperature, within the limits stated, does 
not alter the gradation of the negatives. 


ANOTHER PRODUCT OF ESCAPED 
ELECTRICITY. 


As bearing upon the question of the formation of 
unexpected chemical compounds in street culverts, 
ete., by escaping electricity, Mr. Arthur Wright, the 
engineer and manager of the Brighton Corporation 
Electricity Works, writes to the London Electrician to 
describe a mysterious circumstance that occurred in 
that town last October, when it was discovered that 
“shocks” could be obtained from the casing of the 
electric lighting service in a certain house. Inspection 
revealed the fact that the casing in question was 
covered with ‘a furring similar to that noticed on 
| new buildings ;” and on removing the cover, a serious 
|jeak was discovered, from a badly made joint to a nail 
\in an old wall. There were no evidences of charring. 
| The whole of the casing was saturated with moisture ; 
|) and there was a hole in it with edges of a light brown 
|furry nature. On the surface of the capping that had 
| been in contact with this faulty joint, there was a 
| large accumulation of a white posty deposit, yielding 
| sparks freely upon rubbing with the finger, even after 
| removal, r. Wright testifies to the fact that for 
several days after the piece of capping -had been 
| brought to the works for examination, brilliant but 
| minute flashes of light could be obtained from its 
under surface by drawing the finger over it. The 
trouble that might have ensued by the combination of 
escaped gas with this unnamed product of escaped 
electricity, of course, need not bere be dilated upon. 














INDUCED MAGNETISM IN VOLCANIC ROCKS. 


AN interesting note by G. Folgheraiter, on the mag- 
| netism induced in volcanic rocks by the earth’s mag- 
| netic field, appears in the Atti della Reale Accademia 
| dei Lincei (vol. iv, part 5, March 3, 1895). The author 
has performed a number of experiments on volcanic 
rocks, in order to determine the amount of induced 
magnetism left when, after heating to such a tempera- 
ture that they entirely lose their permanent magnet- 
ism, they are either allowed to cool slowly or are sud- 
denly cooled, in each case under the influence of the 
earth’s field. From such observations he hopes to be 
able to deduce some conclusions as to the conditions 
under which the rocks experimented on, which were 
| originally permanently magnetized, became magnet- 
jized. The rocks are cut into small parallelopipedons 
| weighing about 50 grammes, and such that the ~ 4 
is about two or three times the depth or breadth, 
|eare being always taken to cut the rock so that the 





be regarded as a good substitute tor olive oil. It| have been noticed during the past year or so, but most | axes of these pieces were vertical when the rock was in 
Saponifies with difficulty as a drying oil, and the color- | of these fail to produce a substance which will stand | its place in the earth. The intensity of magnetization 
ation which it gives with nitric acid shows that if used washing. White trousers need regular cleansing, there- | was in every case measured by the method of deflec- 
for any preparation liable to oxidation it may give fore the stock of which they are woven must be right. | tion; a freely suspended magnetic needle being de- 
curious results. The density of crude cottonseed oil is, The solidifying emulsion employed in the peculiar | flected by the sample, which was placed with its length 


0920 to 0°933 and when refined 0925 to 0°930. 
To distinguish cottonseed oil from olive oil, take 
pure, colorless nitric acid of density of 1°40 and wix it | 
With half the quantity of oil in a test tube closed with | 
gum. After shaking it for severai seconds, allow the | 
tube to rest in a vertical position for five or six minutes. | 
f the oil is from olives, the liquid is at first pale or 
; orless, changing to an ashy gray, with a slight yel- | 
Owish hue. On shaking, a coffee-brown color will be 
Seen if cottonseed oil is present. The reaction is deli- | 
no ougn = detect an adulteration of 5 per cent. of 

onseed oil, 


The shipments of cottonseed oil from the United 





manner above related makes the threads waterproof, 
as it coats the fiber. The process is comparatively 
cheap; the threads are white and semi-transparent ; 
they weave readily.—George Damon Rice, in the Paper 
Trade Journal. 








INFLUENCE OF TEMPERATURE ON THE 
SENSIBILITY OF PHOTO PLATES. 

THE most important of the new researches brought 
under the notice of the recent Camera Club Confer- 
ence were by the president of the club, Captain 
Abney, who has just been conducting some experi- 


east and west. After measuring the intensity of mag- 
netization of the samples, they were heated to redness, 
and then either allowed to cool = ag fo are rapidly 
quenched with their axes vertical. heir magnetic 
moment was determined, first immediately they were 
cool and then after they had stood under the influence 
of the earth’s field for three months. The specimens 
of basalt examined may be divided into two groups: 
in the first may be oye those specimens which were 
originally only slightly magnetized, and in this case, 
after heating to redness, the magnetization is always 








increased, but to a very different — in the different 
specimens, The second group includes those basalts 
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which were originally strongly magnetized, and in this 
case after heating the magnetization was considerably 
reduced. In both groups the magnetization under- 
went no change during three months, and sudden cool- 
ing gave the same results as slow cooling. Experi- 
ments have also been made on tuff and peperino. The 
results obtained with the first of these rocks are similar 
to those obtained with the first group of basalts. 
Peperino, however, differs in that, before being heated, 
its coercive force seems almost nil, the bar becoming 
only temporarily magnetized. After heating, the 
character of the rock is altered, as it can now become 
permanently magnetized and behaves just like the 
tuff. From this the author concludes that peperino 
has been formed at a low temperature, probably by 
the action of water on cinders, ete. 


RECENT ADVANCES IN ELECTRO- 
CHEMISTRY.* 
By Joseru W. RicHarps, A.C., Ph.D. 


THE lecturer was introduced by the secretary of the 
institute, and spoke as follows: 


MEMBERS OF THE INSTITUTE, LADIES AND GENTLE- 
MEN: 

Electrochemistry is that division of chemical science 
which treats of the mutual relations of the electrical 
and chemical forces; it discusses the electrical effects 
of chemical action and the chemical effects of electri- | 
cal action. This field has received a due share of at- 
tention in the century which has elapsed since it was 
opened to cultivation, but it is only within very recent 
years that its immense expansion, in both applied and | 
theoretical aspects, has lifted it into the position of a/| 
distinct science. 

To be qualified as an electrochemist, the scientist 
must, first of all, be a chemist, knowing all that is im- | 
plied by that term; and in addition to this, he must | 
also be well informed in applied and theoretical elec- 
tricity. But men thus qualified are few in number. 
Chemists generally have a smattering of electricity ; | 
electricians, as a class, know less about chemistry, so 
that the scientist who is master in both sciences may | 
be termed a rara avis. Nearly all electrochemical | 
»yrocesses can be carried on only by the practical chem- | 
ist, while the electrician plays a subordinate role. } 

The rapidly growing importance of the applications | 
of electrochemistry has created a need for educated | 
electrochemists with the above-described qualifica- 
tions. The universities are looked to as able, if they | 
will, to supply the want; and, in response, we note the 
establishment, within the last few years, of separate 
departments of electrochemistry, with a professor at 
the head devoting all his attention to that subject. 
At Leipzig, Dr. Ostwald; at Gottingen, Dr. Nernst ; 
at Aachen, Dr. Classen; at Hanover, Dr. Kohlrausch ; 
in Berlin, Prof. Slaby and Dr. Vogel; in Munich, Prof. 
W. von Miller; in Darmstadt, Prof. Kittler; in Am- 
sterdam, Prof. van ’t Hoff; in Munster, Prof. Hittorf ; 
in Paris, Moissan. In the United States, Johns Hop- 
kins University bas under consideration the establish- 
ment of a chair of electrochemistry, and will probably 
take the lead in this direction, as it has done in so many | 
other useful innovations; and it is to be hoped that | 
in the present brilliant pone for the extension of post- 
graduate study at the University of Pennsylvania this 
promising field will not be overlooked. 

In Germany, interest in electrochemistry has become 
so general that the German Electrochemical Society 
(Deutsche Elektrochemische Gesellschaft) was organ- | 
ized in 1894, Sixty-five scientists signed the call for a 
meeting, which was held in Cassel on the 2ist of April, 
when the society was duly organized. Dr. Ostwald 
was chosen first president, and what promises to be- 
come a most flourishing society was started with great 
enthusiasm. The first yearly meeting was held in Ber- | 
lin, on October 5 and 6, 1894. Bunsen, Kohlrausch, 
Hittorf and Wiedemann, the lights of electrochemical | 
science in Germany, were named honorary members. | 
Ostwald delivered an able address on “ Jobann Wil- 
helm Ritter, the Founder of Electrochemistry,” and a 
number of other important papers were read and dis- 
eussed. At the close of 1894, the society already num- | 
bered 200 members, among whom were enrolled about | 
a score of interested participants from this side of the 


an. 

Within the past year there has also been founded 
at least one journal devoted exclusively to this new} 
science, and three others which devote particular at- | 
tention to it. The Elektrochemische Zeitschrift, a | 
monthly journal, made its first appearance in April, | 
1894. It is published in Berlin, and has the co-oper- 
ation of most of the prominent electrochemists in 
Europe. | 

About the middle of the same month, the Zeitschrift | 
fur Elektrotechnik und Elektrochemie made its first 
appearance in Halle, and is now published semi- 
monthly. This journal, as its name indicates, gives | 
equal attention also to eleetrotechnics in general. It | 
has been chosen as the official organ of the German 
Electrochemical Society. The Aluminum World, pub- | 
lished monthly in New York, since September, 1894, | 
devotes special attention to electrometallurgy, one of 
the most important branches of electrochemistry. 
L’Aluminium : Journal de I’ Electrolyse, is a journal of 
similar range, published monthly in Paris, and which | 
has made its first appearance within a month (Jan- 
uary 3). With such exceptionally favorable facilities 
for spreading information in the German, French and 
English languages, not to speak of a host of other jour- | 
nals of chemistry, metallurgy and electricity, eager to | 
reprint each item of value, every advance in electro- | 
chemistry is sure of being at once made known to the 
industrial and scientific world. 

If inquiry be made as to any recently published | 
standard books on electrochemistry, it must be said | 
that there is none which covers the whole ground. Ost- 
wald’s ** Elektrochemie—Ihre Geschichte und Lehre” 
is in course of publication, but it treats of the purely 
scientific side of the subject. Dr. Gore’s “ Electric 
Separation of Metals” is the best work in English on 
electrometallurgy ; while Dr. Borchers’ “ Elektrome- 
tallurgie” gives a still more recent review of that part 
of the field, in German. In French, Tomassi’s un- 
wieldy volume, ‘‘ D’Electrochimie,” is a compilation of 





* A lecture delivered before the Franklin Institute, February 1, 1806. 
—From the Journal of the Institate. 





much valuable information thrown together in a rather 
disjointed way, but the reader will find recorded in it 
many out-of-the-way facts which have escaped the 
other writers. Yet many of the subjects which will be 
spoken of to-night are of so recent development that 
they have not yet found their way into the books, 
and allusion to them can be found only in the jour- 
nals above mentioned. 

As the limits of a single lecture will only allow of a 
| brief allusion to many interesting subjects, I give in 
leach case references to thé journals, which any one 
interested may consult for further information. 

Electrochemical Analysis.—Classen* has made a 
noteworthy contribution to this elegant method of 
analysis, by an exhaustive review of all his methods, 
giving in each case the concentration of bath, voltage, 
current density, temperature, ete., for best working. 
Such data were long needed, and this very, thorough 
memoir marks an epoch in the history of electrochem- 
ical analysis. 

Batteries.—An entire evening would be necessary to 
describe all the newly invented batteries, One, how- 





| show that in the solution some molecules of the salt 


ever, deserves special mention, because of its applica- 
bility to electrochemical experiments requiring high 
voltage. Warren} describes a cell consisting of mag- 
nesium in a solution of ammonium cbloride and cop- 
per in a solution of cupric chloride and hydrochloric 
acid, It is claimed for this cell that its electromotive 
force lis three volts, and that, because of its small in- 
ternal resistance, it furnishes a current of great quan- 
tity. A single large cell, it is said, will ran a sewing 
machine. Warren claims that it gives a strong, con- 
stant current for a loug time, and is certainly the most 
powerful cell known. 

Theory of Electrolysis.--Ostwald and the investiga- 
tors identified with the new school of physical chem- 
istry have industriously worked upon this subject. 
The theory of free ions in a solution has been elabor- 
ated. By this theory it is assumed that when a salt, 
such as potassiam chloride, is dissolved-in a large 
amount of water, part of the salt molecules are disso- 
ciated into free potassium and chlorine atoms (ions), 
and that the current has a directive tendency only on 
these free ions. Salts which do not thus dissociate 
give solutions which do not conduct electricity ; there- 
fore all electrolytes are composed of the salts which 
do dissociate. Further, all electrolysis of aqueous so- 
lutions is held to be primary ; secondary reactions are 
regarded as an unnecessary complication of the ex- 
planation ; the water is always primarily decomposed. 
Thus, a solution of potassium sulphate is supposed to 
contain, as free ions, hydrogen and potassium atoms 
and hydroxyl (OH) and sulphuryl (SO,) groups. At 
the negative electrode, hydrogen is separated, and the 
hydroxyl groups left behind form potassium hydrate 
with the potassium ions in the solution; on the other 
electrode, hydroxyl separates, while the hydrogen 
atoms left behind form sulphuric acid with the sul- 
phuryl ions in the solution. 

The-above explanation, I beg to observe, is a literal 
translation of Dr. Le Blanc’s own words, and shows 
us how completely these: theorists are begging 
the question. Your lecturer coincides entirely with 
the committee of the British Association for the 
Advancement of Science, that, while many remark- 
able facts have been recorded, and ingenious experi- 
ments made, by the German school, their explana- 
tions and theories are insufficient, misleading and not 
warranted by the facts. The electrolytic dissociation 
theory is fundamentally opposed to the doctrine 
of the conservation of energy, and the attempts 
of the upholders of the theory to answer this objec- 
tion satisfactorily have been altogether futile ; indeed 
some of their so-called explanations are unworthy of 
serious attention. 

O. Wiedeburgt has recently proved, by very careful 
experiments, that when the electromotive force at the 
electrodes is less than the voltage calculated as neces- 
sary for decomposition, a very small current passes 
through the solution, which increases slowly as the 
voltage increases, and rises very suddenly when the 
calculated voltage is reached. But the curve showing 
the quantity of current passing is not vertical at 
any point, although very steep in the neighborhood 
of the caleulated decomposing point. This would 


are bound together with a force less than the average 
for all the molecules, while others are bound together 
more strongly. Itis only a confirmation of the Clau- 
sian theory of molecular motion, and in no sense 
proves the electrolytic dissociation hypothesis. 

The reports of the Electrolysis Committee of the 
British Association for the Advancement of Science 
will be found to contain much healthy criticism of 
these new electrolytic theories. 

Electricity Directly from Carbon.—E. E. Brooks§ 
discusses what has been done in thisdirection. He 
dismisses thermo-couples with a very few words, as 
having too low an efficiency ever to be economical on 
a large seale. The only prowising forms are cells 
using carbon as the negative plate. Niter is unsuit- 
able as an exciting liquid, because it acts too violently 
and too much is consumed for economy. The great- 
est stumbling block, however, is the material for the 
positive plate. Platinum is too costly and other 
metals oxidize tooeasily. Brown found that insert- 
ing acarbon rod in a Hessian crucible placed in a 
fire and another carbon rod in the fire outside the 
crucible,a difference of potential of 0°2 volt was noticed 
between the two carbons. On putting niter into the 
crucible, the voltage rose to 0°4, the crucible actin 
asa porous cell. Under similar circumstances, with 
melted potassium bisulphate in the crucible, voltage 
as high as 157 was obtained, and a current strong 
enough to runa bell. If a few drops of concentrated 
sulphuric acid were added from time to time, the cur- 
rent could be kept up as long as desired. Brooks con- 
cludes that in this case potassiam pyrosulphate is the 
electrolyte. 

Ostwald records this experiment: Two vessels con- 
taining water are connected by an inverted U-tube. 
In one is placed a platinum eleetrode and in the other 
a zine eleetrode, and these are connected by a wire 





* Berichte der Deutsch. Chem. Gesellsch. 1894, 2,060. Elektrochemische 
Zeitachrift, November, 1804, 144. . 
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es 
running through a galvanometer. On adding 
sulphuric acid to the water surrounding the zi 
brisk chemical action begins, but there is no cy 

in the wire. On the other hand, if the aeid je added 
to the water surrounding the platinum, gas is liber. 
ally evolved at the platinum electrode and «4 st 
current is set upin the wire. From this experiment, 
Ostwald argues that in order to get the fui! effeet of 
the chemical action converted into electricit in 
Jablochkoff’s cell (iron and carbon in fused niter\ the 
oxidizing material should be around the iron only, and 
not in contact with the carbon. : 

In the futare carbon cell, the oxidizing materia] will 
not be around the carbon, but around the non-oxidig- 
ing electrode. A cell properly constructed on these 

neiples could burn carbon like an ordinary stoy, 

ut what is wanted before we can construct it is q 
suitable yee which will act merely as a medium 
or conveyor of the oxygen, and which will not be eon. 
sumed. The solution of this problem does not appear 
impossible. 

Borchers* attacks the question from another direg. 
tion. He argues thus: “ It is practically impossible to 
oxidize carbon satisfactorily in a cell and obtain its 
energy of oxidation as electricity. The gasification of 
the coal to carbonic oxide and the subsequent oxidation 
of this combustible gas in the cold is the first rationa} 
step toward obtaining the electric current.” Borchers, 
therefore, directs his investigations toward a cell in 
which carbonie oxide is dissolved in a menstruum, and 
in that condition is oxidized. A solution of cuprons 
chloride dissolves oxygen, carbonic oxide and hydro. 
carbon gases. A cell is therefore constructed eop- 
taining this solution, dipping into which are two 
copper tubes serving as + poles, and through whieh 
carbonic oxide is foreed into the solution. Between 
these is an inverted carbon bell, into which is pumped 
air, and which serves as the — pole. An electromotive 
foree as high as 0°4 volt is obtained, whereas the 
oxidation of carbonic oxide should give 1°47 volts, A 
very feeble current, however, is obtained from a large 
cell. The correct theory of the chemical actions 
oceurring is not beyond doubt, and the cell is at 
present very far from being successful in an economie 
sense. 

This gas element has attracted wide attention, 
Already, L. 8S. Powell+ has suggested an improvement. 
The carbon electrode is heated red hot in the air fora 
short time, giving it a mossy coating, which absorbs 
omnes more readily, and makes its action as a porous 
ceéll much stronger. 

Ozone.—Dr. Frohlich} reviews the production and 
utilization of ozone. Siemens and Halske produce it 
cheaply in large quantity by passing through air the 
silent discharge of a very high potential alternating 
eurrent. Two metal tubes are taken, one placed inside 
the other, insulated from each other by strips of mica, 
and air is passed between them while the discharge 
passes from one tube to the other. Or, two thin glass 
tubes are placed within a third. Inside the inner one 
is water ; between it and the next is the air space, and 
between the second and third ‘again is water. The 
two water poles are made the terminals of the current. 
The ozone thus made is used for disinfection, bleach- 
ing wax, oils and sugars, restoring the taste to alcoholic 
liquors, purifying tobacco and coffee, and |for making 
nitric acid. It is stated that a method has been dis- 
eovered, and which will soon be published, whereby 
nitric acid can be made directly from moist air in the 
ozone tube. 

Purification of Drinking Water.—G. Oppermann§ 
affirms that ‘“‘since all natural water contains small 
quantities of different salts, these can be resolved into 
their constituents by the electric current, and, under 
certain conditions, form ozone and hydrogen peroxide, 
which purify the water by destroying the organic im- 
purities and lower organisms, It is now established 
that, under proper conditions, water can be completely 
sterilized by the electric current. The organic im- 
purities can be so completely removed that treatment 
in the chemical way will show no trace of organic 
matter, and bacteriological tests by gelatine cultures 
will show no trace of micro-organisms.” Oppermann 
first passes the current through with platinized elee- 
trodes. The ozone and hydrogen peroxide left in the 
water give it an unpleasant taste, to remove which the 


) water is again electrolyzed with aluminum electrodes 


Precipitated hydrous alumina is formed, which com 
pletely clears the water, the glue-like material envelop- 
ing the finest suspended particles, entangling an 
carrying them down with it. In this operation, 4 
current of low voltage and large quantity is used. 
The precipitate is filtered out, caleined and sold a8 
alumina. 

Dr. Lugo simplifies the matter by electrolyzing only 
with aluminum electrodes. This causes a greater con- 
sumption of aluminum, but not enough to interfere 
with the practicability of the process, and the work is 
done in one operation. The apparatus consists of & 
trough in which are placed alternately zine and alumwt 
num electrodes, the latter being the anodes. Water 
flows continuously through the trough, underneath 
each aluminum plate and over each zine plate, passing 
out at the other end. It is then filtered to remove the 
aluwina. The apparatus can be constructed op aby 
desired scale, and it is reported that plans have been 
drawn for a plant to — Passaic River water for 
the supply of Jersey City, to the extent of 30,000,000 
gallons daily - ; 

Purification of Salt-spring Brine.—The usual] impurt 
ties are bicarbonates of iron, calcium and magnesium, 
calcium chloride and sulphate and magnesium sulphate. 
Collins | passes through it a current of 2°5 volts, which 
does not affect the common salt, but renders the impu- 
rities insoluble. Calcium bicarbonate, for instance, 
splits up into caleium hydrate (precipitated) and car 
bonic acid gas, while the latter precipitates more of 
the bicarbonate as carbonate ; the reactions are 


CaH,(CO;), = Ca(OH): + 2CO, 
CaH,(CQs). + co, = CaCO, of H,0O oa 2C0:; 
Disinfection of Sewage.—Hermite’s process of electro 
* f the ro-Chemieal 
a idee ie meeting of the German Electr: 
+ Electrical Review, December 7, 1894. 
$ German Electro-Chemical Society, first meeting, October, 1894. 


§ Elektrochemische Zeitschrift, September, 1894. The Aluminum World, 
March, 1895. 








§ Elektrochemische Zeitachrift, 1894, 124. 


{ Wagner's Jabresbericht, 1892, 326. 
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lysing sea water with the formation of magnesium 
hypoch!orite, and running this into the sew has 
peen subjected toa thorough test at Worthing, Eng- 

The medical officer of the local health board 
says, in his report, that there is no instantaneous de- 
composition of fecal matter, and no complete steriliza- 
tion of the sewage, and recommends, as an improve- 
ment, the passing of the electrie current directly 
through the sewage itself, 2°5 to 3 volts being sufficient 
to kill all ordinary bacilli. 

At Brewsters, New York, the Hermite process has 
been adopted, however, with great satisfaction.* A 
eurrent of 700 amperes and five volts is sent through 
sea water as it flows slowly between four carbon ca- 
thodes (each one foot square) and three platinized 

per anodes. The rate of flow isso regulated that 
the solution is electrolyzed to the proper degree, and 
then is caused to overflow directly into the sewer. The 
disinfection is practically complete. Comparative tests 
show that the solution equals in effective strength a 
one per cent. solution of chloride cf lime, which latter 
would cost 1°4 cents ger gallon, while the electrolyzed 
sea water costs only 0°01 cent. 

The process is thus proved to be satisfactory for 
treating ordinary dilute sewage, but the English tests 
show that it does not completely sterilize concentrated 
sewage. 

Bleaching.}—Hermite’s process consists in decom pos- 
ing a solution of magnesium chloride, the resulting 
hypochlorite being allowed to act, either directly on 
the substance to be bleached, and which is placed in 
the electrolyzer, or by being drawn off, and the bleach- 
ing done in a separate tank. The process is in general 
use abroad, and, to a limited extent, also in the United 
States. Animal fibers cannot be subjeeted to this 
mode of bleaching ; it is most usually applied to cotton, 
linen, hemp, jute and paper pulp. In treating wood 
pulp, it is subjected to the action of a hot solution of 
common salt, under pressare, while the electric current 
is simultaneously passed through. This is effected in 
a strong digester, patented by Kellner. Electrolytic 
bleaching costs about one-half as much as the old 
method with chloride of lime. The electric current 
which lights the works at night can be run during the 
day through the electrolyzers. 

Dr. Goppelsroeder ¢ reviews the applications of the 
electric current made by him during the last twenty 
years, to the production, changing and destroying of 
coloring matters. He shows how some organic colors 
are bleached by the current, others changed, and 
others produced from non-coloring material. By using 
electrodes of any desired design, acting on fabric satu- 
rated with dye, different colored designs are obtained. 
Or, if the fabric be saturated with a suitable electro- 
lyte, patterns can be bleached upon it in the same 


wa 

Tinnton.--Geeth § utilizes electricity in tanning by 
fastening the rawhides on a barrel, which is caused to 
revolve on a vertical axle, thus forming a cylinder, 
whose outer surface is pressed upon by a number of 
long, vertical rollers carrying the current, which is 
taken away by plates attached to thejrollers. The 
rolling and squeezing force the tannin into the leather, 
while the electricity facilitates the absorption of the 
tanning material. During 1894, a plant using this pro- 
cess was started at Orbe, Switzerland, having a weekly 
output of three hundred finished skins. 

Purification of Sugar Sirup.—If an impure sugar 
sirup be subjected to eloctrolysis, the organic coloring 
matters are destroyed by oxidation, and many of the 
inorganic salts present may be removed by using suit- 
able electrodes. Schollmeyer, Behm and Danmeyer | 
heat the sirup to 70° or 75° C., in vessels holding 15 
eabic meters, and pass a current of 50 to 60 amperes at 
a tension of four volts to each vessel, using electrodes 
of zinc or aluminum, having a total surface of 12 to 14 
square meters. The negative pole soon becomes cov- 
ered with a gummy coating, which is almost pure albu- 
men, and increases the electrical resistance, to avoid 
which the current is reversed every two or three min- 
utes. The current is applied only eight to ten minutes, 
atthe end of which time the sirup is run out into a 
vat and treated in the usual way with milk of lime. 
The advantages of the electrical treatment are that 
less milk of lime is needed and that the use of bone 
charcoal is done away with. The zinc or aluminum 
anodes are attacked, forming alkaline salts, which pre- 
cipitate the impurities of the sugar, while the gummy 
aluminum hydrate brings down all suspended impuri- 
ties. Daix{ states that one electric horse power will 
suffice to refine daily the sirup from one hundred tons 
of beet root, and that the process is in successful use in 
several of the German refineries. 

Bacteriological Experiments.—Smirnow and Kiem- 
perer** have made some remarkable experiments con- 
cerning the action of electricity on virulent bacteria 
cultures. It has been proved that when active bacilli 
of consumption and cholera are subjected to electrical 
action, the electrolvzed liquid gives immunity against 
fatal quantities of the same bacteria. It has not been 
proved that it will act as an antidote after the fatal 
Poison has entered the system. Smirnow electrolyzed 
albumen cultures of ~ orga poison, and found at 
once that, although all the bacilli therein are not 
killed, yet the liquid thus produced gives immunity to 

le system against the virulent poison. Experiments 
with dogs and rabbits have been conclusive, and the 
medical profession is hastening to apply the serum 
thus produced in actual practice. The ibility of 
extending this principle to the treatment of all germ 

iseases is one of the great questions of modern medi- 
eal science. 
_ Manufacture of Chloroform.—The electrical method 
18 80 cheap and expeditious that it is rapidly displacing 
all others. An enameled iron retort is used, having a 
double bottom by which it is steam heated. Two lead 
Plates form the electrodes. A twenty per cent. sola- 
tion of common salt is placed in the retort, brought to 
the boiling point; the current is caused to flow, and 
acetone is then passed continuously through the elec- 
trolyzed solution. The free chlorine generated by the 








* Journal American Chemical Society, January, 1894. 
+ Journal of the Franklin Institute, 139, 177. 
+ Elektrochemische Zeitschrift, April, 1994, 3. 
§ Elektrochemische Zeitschrift, October, 1894, 134. 
| German patent, No. 76,858 (1804). 
{ Elektrotechniker, 1894, 201. 


electrolysis of the salt acts on the acetone, forming 
chloroform, which distills off and is collected in a suita- 
bly attached condenser. Chloroform thus bp tage 
contains no foreign chlorine compounds, and the re- 
tarn per 100 — of acetone is 190 parts of chloroform 
out of a possible yield of 206 parts. 

Aniline Colors.—The use of the electrical current to 
produce oxidations and reductions in the manipula- 
tion of organic substances, particularly in producing 
dyes, has been carried so far that it is impossible to 
attempt even to enumerate them here. In general, 
the electrolyzer is divided into twu parts by a porous 
naire y mp. and, if oxidation be the objective point, the 
iquid is placed in the anode compartment; or, if re- 
duction, then in the cathode cell. 

Cadmium Yellow.—This valuable pigment is easily 
made by electrolyzing a solution of common salt with 
cadmium electrodes, at the same time leading a cur- 
rent.of sulphureted hydrogen into the solution. Cad- 
mium sulphide is continuously precipitated as quickly 
as cadmium chloride goes into solution, the pigment 
being of different shades, according to the conditions 
of the electrolysis. 

Antimony Vermilion.—Chemically, this pigment is 
antimony sulphide, and may be prepared electrolyti- 
cally in a manner in all respects similar to that em- 
ployed in making the cadmium compound, except that 
antimony electrodes are used. 

Vermilion.*—The following process for preparing 
mercury sulphide has been described. A wooden tank, 
one meter high and two. meters*in diameter, is pro- 
vided with a shelf near the bottom, on which are placed 
saucers containing mereury, connected with the posi- 
tive pole of adynamo. The negative pole is a steeled 
poneee plate lying on the bottom ~The liquor placed 
in the tank contains 8 perce each of ammonium 
and sodium nitrates. A perforated coiled tube con- 
veys sulphureted hydrogen into the tank, and an agi 
tator keeps the whole in motion. Fronr time to time 
the pone’ verinilion is filtered out. 

Scheele’s Green.—An 8 per cent. solution of sodium 
sulphate is electrolyzed with copper electrodes. The 
bath is heated by asteam coilyand a little sack contain- 
ing white arsenious oxide is suspended iin the liquid. 
The current forms copper sulphate and .caustic soda 
The latter dissolves the ars@nic’to sodium arsenite, 
which at once precipitates the copper-sulphate as cop- 
per arsenite, regenerating sodium sulphate. The pro 
cess is ade continuous by réhewing the arsenic and 
the copper plates, and straining out the precipitated 

igment. 

" itis Green.—If the arsenious oxide be replaced by 
arsenic pentoxide, copper arsenate is préeeipitated. For 
this purpose a solution of the oxide is allowed slowly to 
trickle into the bath around the negative electrode. 
One electric horse power produces about one-fifth of a 
kilo of pigment per hour. 

Japanese Red.—This ent is a lead oxide colored 
by eosin. It is made electrolytically by electrolyzing 
a 10 per cent. solution of sodium acetate with lead 
plates, an eosin solution being run in continuously dur- 
ing the operation. The precipitated lead oxide takes up 
the coloring matter as itas forming, and the product 
is separated by decantation. Rhodamin may be used 
instead of eosin, and zinc eleetrodes in place of those of 
lead. 

Prussian Blue. +—Goebel precipitates a solution of 
potassium ferrocyanide by means of a ferrous salt, such 
as copperas; suspends the precipitate in water and 
electrolyzes it. be solution is acidified with 5 per 
eent. of an acid and put into the anode compartment 
of the electrolyzer. If the‘action be prolonged, the blue 
color becomes faint, and the product finally passes into 
a dark Berlin green. 

White Lead.--Stevenst{ electrolyzes a 15 per cent. 
solution of nitric acid with lead electrodes, passing in 
continuously a current of carbonic acid gas. The lead 
carbonate is precipitated continuously. Ferranti, of 
London, § uses a solution of ammonium acetate and in- 
closes the anodes in porous cells. The electrolysis 
yields a solution of lead acetate at the anode and caus- 
tic ammonia at the cathode. These solutions are run 
out into separate tanks, and the ammonia is carbon- 
ated by running carbonic acid gas into it. The solu- 
tion of ammonium carbonate is then mixed with that 
of lead acetate, precipitating white lead, and leaving 
amwonium acetate in solution to be used over again. 
This precipitation is performed with the solutions hot. 
The electrolyzer consists of lead plates locked together 
in a frame, asin a filter press, the frames being insu- 
lated from each other by porous diaphragms of stout 
Willesdenized paper. 

This process, or one similar to it, is already in ope- 
ration on an experimental scale at the works of one 
of the largest lead paint makers in Philadelphia. 
Caustic Alkali, Suda and Bleaching Powder.—The 
practical electrolysis of a strong solution of common 
salt, producing caustic soda and chlorine gas—the for- 
mer being used for making carbonate of soda and the 
latter bleaching powder—is of very recent develop- 
ment. On passing the electric current through strong 
brine the salt is decomposed, caustic soda forms around 
the cathode and chlorine is set free at the anode. 
nee decomposed and the heat absorbed are as 
ollows : . 





Calorjes. 

1 lecule of salt in solution (Na, Cl, HyO)......0.......-- 96,510 
1 molecule of water (Hg, O)........ secu eeeees sae - 60,000 
a <isococialletiditen 165,510 


The substance formed and heat developed are : 
1 molecule of caustic soda in solution (Na, O, H, H,O).... 111,810 
BeBibe0 Betis 10.0000 ossndyiinss-suseumeie - 58,700 


58,700 
Voltage required ——— = 2°33 volts. 
23,000 


The practical difficulties encountered in this opera- 
tion are to find an anode which will not disintegrate 
rapidly under the combined attack of nascent chlorine 
and oxygen, and to construct a porous diaphragm 
which will keep the caustic soda around the cathode 
— recombining with the chlorine around the; 
anode. 


Greenwood saturates carbon anodes with tar and 
bakes them at a high temperature. Castner embeds 
the carbons in powdered carbor and heats them white 
hot with an electric current, changing them into 
graphite, which is more resisting. Hopfnerclaims that 
both anodes and cathodes can be replaced by ferro- 
silicon, cast into any desired shape. 

Riekmann and Le Seur use a porous partition made 
of parchment paper soaked in blood and coagulated, 
the albumen forming the body of the diaphragm. Le 
Seur uses the expedient of'a double diaphragm, into 
the center of which the fresh brine is run a little faster 
than it filters through. The level of liquor in the dia- 
Lace is thus kept higher than in the cell, and as the 
solution flows both ways into the anode and cathode 
cowpartments, a mixing of the liquors in these com- 
partments is thereby prevented. Hargreaves uses a 
screen of fine copper wire on which asbestos fiber has 
been deposited. hisis said to be the best diaphragm 
yet used, lasting well and having very low resistance. 
Hermite has proposed a horizontal diaphragm of mer- 
eury, supported on gauze of asbestos or other non- 
conducting material. Castner uses a movable mer- 
oney diaphragm which will be described in detail. 

ellner avoids the recombination of caustic soda 
and chlorine by introducing carbonic acid gas into the 
cathode liquor and precipitating the soda as bicarbon- 
ate. Parker and Robinson propose, since the caustic 
is largely used in making soap, that fatty acids be in- 
troduced into the cathode cell, when the soap pro- 
duced by the caustic acting on them floats, and may 
be skimmed off. 

H. Y. Castner, of New York, has patented the follow- 
ing ingenious apparatus :* A shallow vessel is divided 
into three compartments by two partitions reaching 
from the top nearly to the bottom. The outer cells 
are closed by tight lids. Mercury is placed. in the bot- 
tom, deep enough to reach the titions and isolate 
the three compartments. In the outer cells a strong 
brine solution is kept circulating, and in this are 
placed carbon anodes, close to the surface of the 
rege « Pure water circulates in the middle cell, 
into which dips an iron cathode. On passing the 
electric current, the mercury in the outer cells acts 
as a cathode, and absorbs metallic sodium, while chlo- 
rine gas is set free at the carbon anodes and passes 
into a gas main in communication with the cover. The 
sodium diffuses into the mereury in the center cell, 
the diffusion being assisted by a slight rocking mo- 
tion given to the whole vessel by a suitable mechanism. 
In this cell the mereury acts as anode and the iron 
plate as cathode. The water is decomposed, hydrogen 
gas is set free at the cathode, while the oxygen liber- 
ated at the anode (the mercury) oxidizes the sodium in 
it to Na,O, which combines with water to form caustic 
suda, The mereury rarely contains at any time over 
0°2 per cent. of sodium. he fittings to each vessel are 
pipes to the outer cells to circulate fresh brine, a gas 
main to take away chlorine, and pipes to the inner 
cell to supply water and take away the caustic solu- 
tion, which only needs evaporation to be in marketable 
shape. The plant now ip operation at Oldbury, near 
Birmingham, England, consists of 30 decomposing ves- 
sels, a dynamo giving 550 amperes at 120 volts (4 volts 
to a cell), run by a 110 horse power engine. The daily 
out put is 1,200 pounds of pure chlorine gas and 1,000 
pounds of 9944 per cent. caustic soda, The plant was 
ut in operation in July last, and probably marks the 

inning of an immense industry. 

Electrolytic soda plants are springing up all over 
Europe, wherever cheap raw materials (salt, limestone, 
coal) are available, and particularly where water 
power can be had. Already the combined output is 
nearly 100,000 tons yearly, and Lunge, the Mentor of 
the soda industry, has given it as his opinion that it 
is only a question of a few years when the historic Le 
Blane process and the ingenious ammonia process 
will be entirely eclipsed. 

Potassium Chlorate.—By electrolyzing a hot solu- 
tion of potassium chloride, and allowing a free mix- 
ture of caustic potash, chlorine and oxygen pro- 
duced, potassium chlorate results, the reaction being 


KOH + Cl + O, =KCIO; + HCl 


F. Hurter recommends that the solution be elec- 
trolyzed ina metallic vessel which itself forms the 
cathode, the anode being formed of thin sheets of 

latinum. Haussermann and Nacholdt hold it the 

t practice te use a porous cell inclosing the anode, 
around which circulates a solution of caustic potash, 
while potassium chloride solution is used outside. The 
chlorine and oxygen set free at the anode convert the 
caustic into chlorate, while the chloride solution is 
gradually converted into caustic. Strong solutions, a 
temperature of 80° C., and platinum anodes give the 
best results. 

About 2,000 tons of potassium chlorate are used 
yearly for making safety matches. The Societe 
d@’Electrochimie at Vallorbes, in the Jura Mountains, 
Switzerland, operates an electrolytic plant of 2000 
horse power, and produces yearly tons. The 
Superphosphat Aktien Geselischaft has erected a 
6,500 horse power plant at Mansboe, in Dalecarlia, 
Sweden, and at the present time it is probable that all 
the potassium chlorate marketed is produced by the 
electrolytic method. 

Chromic and Similar Acids.—Placet and Bonnet, of 
Paris, t produce chromic acid by electrolyzing alkaline 
chromate or bichromate in solution, using carbon elec- 
trodes. The cathode is placed in a porous cup filled 
with pure water, the anode in the chromate solution. 
Caustic alkali forms around the cathode, and is re- 
placed from time to time by pure water. Chromic 


"| acid forms in the outer vessel, and may be crystallized 


out of the solution. The caustic alkali solution may 
be utilized to act on chromium minerals to produce 
the chromate. This principle may evidently be ad- 
apted to the treatment of other acids combined with 

kaline bases, or, in general, for extracting pure acids 
from binary compounds, 

Phesabncen--theadeen and Parker’s § electric pro- 
cess is used vy the Electric Construction ration, 
at Wednesfie land. A mixture of calcium acid 
phosphate and carbon is heated to whiteness in an 








* La Lumiere Electrique, 1894, 52, 376. 
+ Engineering and Mining Journal, January 19, 1895. 
t French patent, No. 216,265 (1892). 





** Berliner Klinische Wochenschrift, 1894, 683-742. 





§ English patent, No. 23,572 (December 21, 1892). 


* Engineering and Mining Journal, September 22, 1894. 
+ Journal of the Society of Chemical Industry, Sept. 29, 1894, 
+ English patent No. 22,819 (Dec. 12, 1992), 








§ Industries, 1892, 163. 
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electric furnace between carbon electrodes, and the 

hosphorue distilling off is canght in a condenser. 
n the plant now working, an alternating current of 
400 kilowatts is used. The intense heat makes the re- 
duction much more complete than in ordinary retorts, 
the slag remaining containing only a small amount of 
phosphorus as silico-phoxphide of iron, the lime hav- 
ing formed calcium silicate, aluminate and carbide. 
Albright and Wilson are said to have secured posses- 
sion of the patents and will work the process. 

(To be continued.) 


FRAGRANCE.* 


A MAN who makes a garden should have a heart 
for plants that have the gift of sweetness as well as 
beauty of form oreolor. And what a mystery, as well 
as charm—wild roses sweet as the breath of heaven, 
and a wild rose of repulsive odor, all born of the earth 
mother, and it may be springing from the same spot. 
Flowers sweet at night and scentless in the day ; flow 
ers of evil odor at one hour and fragrant at another: 
plants sweet in breath of blossom, but deadly in leaf 
and sap ; lilies sweet as they are fair, and lilies that 
must not be let into the house: with bushes in which 
all that is delightful in odor permeates to every March 
daring bud. The Grant Allens of the day, who tell us 
how the dandelion sprung from the primrose some 
millions of years ago, would explain all these things to 
us, or put long names to them—-what Sir Richard Owen 
used to call “conjectural biology.” But we need not 
care where they leave the question, for to us is given 
this precious fragrance, happily almost without effort, 
and happily as free as the clouds from man’s power to 
spoil. 

Every fertile country has its fragrant flowers and 
trees; alpine meadows with orchids and mountain 
violets; the primrose-scented woods, honeysuckle- 
wreathed and may-frosted hedgerows of Britain; the 
cedars of India and of the mountains of Asia Minor, 
with Lebanon; trees of the same stately order, per- 
haps still more fragrant in the warmer Pacific breezes 
of the Rocky Mountains and Oregon, where the many 
great pines spring from a carpet of fragrant ever- 
greens, and a thousand flowers which fade away after 
their early bloom, and rest in the heat, while the tall 
trees overhead distill forever grateful odor in the 
sunny air; myrtle, rosemary and lavender, and all the 
aromatic bushes and herbs clothing the little capes 
that jut into the great sea which washes the shores of 
Greece, Italy, Sicily and Corsica; garden islands scat- 
tered through vast Pacific seas, as stars are scattered 
in the heavens ; enormous tropical forests, little entered 
by man, but from which he gathers on the outskirts 
treasures for our orchid houses and greenhouses ; isl- 
and gardens like Java and Ceylon and Borneo, rich in 
spices and lovely plant life; Australian bush, with 
traces of plant life as if from another world, but often 
most delicate in odor even in the distorted fragments 
of them we see in our greenhouses. 

It is not only from the fragile flower vases these 
sweet odors flow ; they breathe through leaf and stem, 
and the whole being of many trees and bushes, from 
the stately zum trees of Australia to the sweet verbena 
of Chile. Many must have felt the charm of the 
strange scent of the box bush before Oliver Wendell 
Holmes told us of its “breathing the fragrance of 
eternity, for this is one of the odors which carry us out 
of time into the abysses of the unbeginning past.” 

The scent of flowers is often cloying, as of the tube- 
rose, while that of leaves is often delicate and refresh- 
ing, as in the budding larch, and in the leaves of balm 
and rosemary, while fragrance is often stored in the 
wood and down through the roots. 

It is given to few to see many of these sweet plants 
in their native lands, but we who love our gardens 
may enjoy many of them about us, not merely in 
drawings or descriptions, but the living, breathing 
things themselves, The geraniums in’ the cot- 
tage window bring us the spicy fragrance of the South 
African hills ; the lavender bush of the sunny hills of 
Provence, where it is at home ; the roses in the garden 
bring near us the breath of the wild roses on a thou- 
sand hills; the sweet or pot herbs of our gardens are a 
gift of the shore lands of France and Italy and Greece. 

The sweet bay bush in the farmer’s or cottage gar- 
den comes with its story from the streams of Greece, 
where it seeks moisture in a thirsty land along with 
the wild olive and the arbutus. And this sweet bay is 


the laurel of the poets, of the first and greatest of all | 


poet and artist nations of the earth—the laurel sacred 
to Apollo, and used in many ways in his worship, as 
we may see on coins, and in many other things that 
remain to us of the great peoples of the past. The 
myrtle, of less fame, but also a sacred plant beloved 
for its leaves and blossoms, was, like the laurel, seen 
near the temples of the race who built their temples as 


It is not only the odors of trees and flowers known 
to all we have to think of, but many delicate ones less 
known of, perhaps, by reason cf the blossoms that 
give them being without showy color, asthe wild vine, 
the sweet vernal, lemon and other grasses, And among 
these modest flowers there are none more delicate in 
odor than the blossomsof the common white willow and 
vellow-twigged and other willows of Britain and North- 
ern Europe, all the more grateful in air coming to us, 


O’er the northern moorland, o'er the northern foam. 


What is the lesson these sweet flowers have for us? 
They tell us—if there were no other flowers to tell us— 


y 
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SHOOT OF CHIMONANTHUS 
FRAGRANS. 


FLOWERING 


that a garden should be a living thing; its life not 
only fair in form and lovely in color, but in its breath 
and essence coming from the divine. They tell us 
that the very common attempt to conform their fair 
lives into tile or other patterns, to clip or set them out 
as 80 much mere color of the paper stainer or carpet 
maker, is to degrade them and make our gardens ugly 
and ridiculous, from the point of view of nature or 
true art, 
|. And many of these treasures for the open garden 
have been shut out of our thoughts owing to the ex- 
| clusion of almost everything that did not make showy 
| color and lend itself to crude ways of setting out flow- 
| ers to compete with tiles and like modes of ** decora- 
tion.’ 

Of the many things that should be thought of in the 
making of a garden to live in, this of fragrance is one 








THE SWEET BAY (LAURUS NOBILIS). 


lilies are built, whose song is deathless, and the frag- 
ments of its art despair to the artist of our time. 

And thus the fragrant bushes our gardens may en- 
twine for us, apart from their gift of beauty, living as- 
sociations and beautiful thoughts for ever famous in 
buman story. 


* First written for McDonaki’s “Sweet Scented Flowers." 
1805, 


London, 





of the first. And happily, among every class of flow- 
ers which may adorn our open air gardens there are 
fragrant things to be found. Apart from the groups 
of plants in which all, or nearly all, are fragrant, as in 
roses, the annual and biennial flowers of our gardens 
are rich in fragrance—stocks, mignonette, sweet peas, 
sweet sultan, wallflowers, double rockets, sweet sca- 





bious and many others, These, among the most easily 





. = 
raised of plants, may be enjoyed by the siinpjest cot. 
eners. 
he garden borders of perennial flowers |)....; {op 
odors as precious as any breath of tropi.j orchid. 
from the lily of the valley to the carnation, thi. -ielaj 
perhaps, the most grateful odor of all th. loweri 
host in our garden land. In these borders hings = 
sweeter than words may tell of—woodr.(‘, ate 


pinks, violets, garden primroses, polyant}): “es, da 
and other lilies, early irises, narcissi, evening orien 
roses, mezereon and pansies delicate in th«ir sweet. 
ness, 


No one may be richer in delicate fragrance |ian the 
wise man who plants hardy shrubs and flowe ig trees 
—magnolia, thorn, daphne, lilac—names ea telling 
of whole familes of delightful things. Amoi. shrabs 


those without any strong odor, like hardy he:ths, are 
welcome to many who are often touched |b. remem. 
bered fragrance of some plant they do noi alwe 
know. From the same regions where we found t 
laurel and the myrtle we have the laurustinu-~. beauti- 
ful in all our seacoast and milder districts, aid many 
other lovely bushes happy in our climate; one, the 
wintersweet, even pouring out delicious fragrance jp 
midwinter ; sweet gale, azaleas, allspice and the de 
lightful little mayflower that creeps about in (he wood. 
land shade in North Ameriea. », though we cannot 
boast of lemon or orange groves, our climate is kind to 
many lovely and fragrant shrubs. 

Even our ugly walls may be sweet gardens with 
magnolia, honeysuckle, clematis, sweet verbena and 
the delightful old jasmine, still clothing many a house 
in London. Most precious of all, however, are the no- 
ble climbing tea roses raised in our own time, within 
the past fifty years orso. Among the abortions of 
this century these are a real gain—the loveliest flow. 
ers ever raised by man. Noble in form and color, and 
scented as delicately as a June worn in alpine pastures, 
with these most precions of garden roses we could 
cover all the ugly walls in England and ireland, and 
very wany of them are in want of a veil. 

The old way of having an orchard near the house 
was a good one. Planted for use, it was as precious 
for its beauty, and not only when the spring winds 
carried the breath of its myriad blossoms of cherry, 
plum, apple and pear. There were the fruit odors, 
too, and the early daffodils and snowdrops, with vio- 
lets and primroses on the banks came, and overhead 
the lovely hardy trees that bear our orchard fruits, 
apples, pears, cherries, plums, medlar and quince. To 
make pictures to last round the year and far along 
them I should ask for many orchard trees on a few 
acres of good ground (all the better if too uneven for 
the plow); a rough belt of native evergreens, hollies, 
yew and fir on the cold sides to comfort trees and 
men; and with careless garlands of honeysuckle, wild 
rose and clematis among them here and there, and in 
the bank fence plenty of sweet brier, and may, and 
sloe. 

The fence would not be cut every year into a bare 
and ugly line, but may, sloe and sweet brier left to bud 
and bloom, and the bank and hedge to form a shelter 
as well as a strong fence, not to be touched oftener 
than every ten years or so, and then when dealt with 
it should be woven together iu the strong way usualin 
yarts of Kent, that is, strong and tough enough to 

eep back an elephant. On the cool side of these sod 
banks the primrose and the oxlip would bloom long 
and well, and on all sides of them daffodils and jon- 
quil, with snowflakes, snowdrops, wild tulips or any 
bulb-like thing we had to spare from the garden; and 
from the garden clippings, too, a few tufts of balm and 
myrrh to live forever among the grasses of the bank 
‘and below the wreaths of honeysuckle.—W. R., in The 
Garden. 








| THE RUSSIAN THISTLE. 


To the Editor of the SCIENTIFIC AMERICAN : 
| THe ScIENTIFIC AMERICAN of December 29, 1894, 
contained an article showing that there is a great 
danger threatening agriculture in Dakota. Up te the 
present two remedies have been put forward. The 
one, as stated in the number for January 12, 1895, is 
the proposal to change the article of production ; by 
| which is evidently intended the prevention of the ex- 
haustion of the soil, caused by repeatedly raising the 
same crop on the same land. But, however advanta- 
gecus the proposed plan may be in general, its applica- 
tion is not suitable in the present case. For, on the 
one hand, the virgin soil of America is so rich that 
there is not such a pressing need for a rotation of crops 
to prevent exhaustion of the soil; and, on the other 
hand, it is stated that the Russian thistle makes head- 
way precisely on newly cultivated land, where also the 
‘crops thrive to the best advantage. 
he second remedy proposed, in the number for 
| January 26, is not to strengthen the article of produe- 
tion, but to weaken the enemy by introducing an 1 
sect or a fungoid. j 
| Shall we more certainly and more quickly obtain = 
end by the application of this second proposal? 
Granted that an insect or a fungoid may be found in 
Russia capable of destroying the thistle (Salsola kali), 
‘who ean tell whether the new introduction may not 
noxious to the cultivation of some other useful plant? 
We fear, and not without reason, the too hasty appli- 
cation of such a remedy ; especially when we see how 
dearly France and Germany have had to pay In their 
contest with the Colorado beetle and the Phylloxera 
vastatrix. How many vineyards have been destroy 
| What sums of money have been expended ? and how 
many regulations formed in the above mento! 
countries during the past twenty years ? And the re 
‘sult is that the people now see it would have been 
| wiser in the beginning to study quietly the nature 
| the enemy, to find out a weak point. . 
Let us now make use of this experience and exami 
our present enemy, the Russian thistle. This Lene 
makes its appearance in a new district, where it thri 
with far greater vigor than in its native land. + ow, 
what can be the cause of this? A twofold cause 8 
possible. Either it is there hindered in its progress 7 
insects or fungoids, as the second proposed remedy pe | 
plies, or it finds in American soil something more a 
vantageous to its growth. This latter, according 
my opinion, is the true cause of the rapid and oe 
riant propagation of the Russian thistle ; and the 
worts, in general, have not much to fear from !» 
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word ‘‘salsola” itself suggests the remedy. A 
onl proportion of salt in the soil is a fundamental 


of life to all salt plants—therefore, also to the 
Russia! thistle. Our object must be to diminish this 
source of nourishment; for the salt plants absorb a 
considerable quantity of salt, while other plants 
require a much siwnaller supply. as it serves them rather 
in prep: ring nourishing substances by disselution than 
aga fuidamental source of organic life. .I believe the 
ravundant supply of salt, which the salsola de- 
mands, could be extracted from the ground without 
any detriment to other productions. hat the. salts 
are, an(l in what quantity they must be extracted so 
as not to hinder the growth of grain, and yet to de- 
ve the thistle of its nourishment, it is not necessary 
to know exactly. But what we have to do is to let the 
salsola itself do the extraction of the salt. 

Let « piece of land be left undisturbed to the Rus- 
sian thistle, as has been done on many forsaken farms. 
When the seed is ripe—for at this time the plant con- 
tains its greatest quantity of salt—let the whole plant 
be gathered and burned in some place, removed from 
the future produce land, so that the salt which it con- 
tains ay not return into the soil through the ashes. 

Whether this procedure would obtain the desired re- 
sult in the course of two or five years depends on the 
quantity of salt in the soil and on the rainfall, and so 
eannot be determined exactly. It may be added, that 
when a noticeable weakening of the plant has be- 
eome tnanifest—which may be seen from the thinning 
of the branches—the w may be removed in the last 
year, before the ripening of the seed, to prevent fur- 
ther spreading. 

In conelusion, it may be remarked that the salt-con- 
taining ashes of the salsola might be used for the 
exhausted soil of Europe, and especially for sandy 
districts and moor land, as a substitute for potash salts, 
now so much used for manure. 

It seems, therefore, that Ameriea need not fear the 
new immigrant, but rather may welcome it as a source 
of profit, at least so long as the thistle produces 
branches rich and thick with salt. 

Rev. MATTHEW LOEHLE, 8.J. 

Ditton Hall, Widnes, England. 


they inferred that the power of nitrate formation re- 
sided in the soil and was due to living organisms in 
_it, probably bacteria. This hypothesis, as unexpected 
jas it was up a hitherto untraversred 
path of research, which was followed in the ensui 

by Win and Frankland. In 1890, bo’ 
io investigators, simultaneously, succeeded 
in isolating these soil bacteria, which previously had 
only existed in theory. 

A little further observation showed, however, that 
only half the problem had been solved. What these 
isolated bacteria could effect was the partial oxidation 
of ammonia, which is abundantly present in the soil, 
to the intermediate stage of a nitrite. In order to fur- 
nish the nitrogen compound available to the plaut, it 
was necessary still further to oxidize this first-formed 
compound, so that instead of containing only two atoms 
of oxygen of the nitrite, it contained the three of a 





Fie. 2—TRANSVERSE SECTION FROM ROOT 
NODULE OF SCARLET RUNNER (PHASE- 
OLUS MULTIFLORUS). 








ROOT NODULES OF LEGUMINOUS PLANTS. 
By Rupo.F BreEr, F.L.S. 


Ir the roots of a bean, pea, clover or almost any} 
other leguminous plant be examined, a number of cu- 
rious nodules or tuberous swellings will be noticed | 
upon them (Fig. 1). These tuberosities have an in- 








Fic. 1—ROOT OF RED CLOVER SHOWING | 
ROOT NODULES. 


timate connection with a physiological process of great 
— which takes piace in the leguminous 
ant. 
_ All vegetation, high or low, requires nitrogen as an 
item of its food stuff. The form in which this nitro- 
gen is available to the plant, whether in the free con- 
dition or combined with other elements, differs to some 
extent with the plant we are considering. For the 
nt all we need know of this is that green plants, 
tom the Algw upward, cannot utilize free nitrogen as | 
afood material, and that it is only when this element 
is united with oxygen in certain proportion, to form 
what is known to the chemist as a nitrate, that it is 
of nutritive value. From this it follows that the nitro- 
gen of the air in which the plant grows is, so to speak, 
thrown away upon at least the greater part of the 
Vegetation of the earth. This is a point which has) 
en put beyond all doubt by the experiments of Bous- | 
singault, Lawes and Gilbert, Pagh and others. 
The useful nitrates are evidentiy obtained by the | 
Plant from the svil, but since no great store of these | 
is to be found here, a somewhat difficult problem was: 
Presented to the physiologist. The only reasonable 
explanation seemed to be that the nitrates should be 
reformed as fast as they were taken up by the plants. 
t although this shuffled the difficulty off the shoal- 
of the biologist, it was only to place it all the 
more pean See those of the chemist. The forma- 
tion of nitrates, either from the elements nitrogen and 
°rygen or from oxygen and ammonia (a compound , 
of nitrogen and hydrogen), is, chemically speaking, a 
Most difficult undertaking Much fruitless specula- 
tion took place in explanation of this, but it was not till 
1877 that the observations of two chemists, Schloesing 
and Muntz, gave quite a new aspect to this tangled 
question. They kept samples of soil under observa- 
tion for many weeks; analyzing each sample after the 
*tperiment, and knowing its constitution before, the 
result was that they found a noticeable nitrate in- 
‘rease in every instance. If, on the other hand, they 


the soil at the commencement of their experi- 

nents with an antiseptic, or subjected it to great heat, 
quantity of nitrates in it remained the same after 

“S$ before the experiment, From these observations 


| less source, to the plant. The 


nitrate. It was stated just now that only half the 
problem had been solved, but it was by far the most 
unaccountable half which was now cleared up. 

Only the most powerful agents at the command of 
the chemist (such as ozone) were known to oxidize am- 
monia toa nitrite. NH; +0; = HNO.+H,0. But 
once given a nitrite it is a watter of comparative 
ease to raise this to a nitrate, HN O. + O =HNO,. 
Yet we still have to see how this second step takes 
place in nature. It was Winogradsky who again 
solved the difficulty ; a short time after his former 
discovery he effec the isolation of a second bacter- 
ial form which was capable of bringing about the 
final process of oxidation. Thus the formation of 
nitrates in the soil must be regarded as a double act of 
fermeutation. in which one bacterial form changes the 
ammonia of the soil into a nitrite and then a second 
micro-organism steps in and raises this to a still higher 
state of oxidation. During allthe yearsin which these 
advances were being made, a certain discoutent was 
simmering against the theory which gave over the vast 
ocean of free, atmospheric nit n, a8 a perfectly use- 
rst reasonable doubts, 
based upon observed facts, which were cast upon this 
hypothesis emanated from the famous experimental 
farm at Rothamsted. In growing certain leguminous 

lants under carefully watched conditions there was 

‘ound to be a larger quantity of nitrogen in them after 
the lapse of some time than could be accounted for by 
the available sources in the soil. There was only one 
conclusion to be drawn from these facts and this was 
that by some means not yet understood these plants 
had assimilated the nitrogen of the air. In and about 
the year 1886, Hellriegel and Wilfarth in Germany, 
Marshall Ward and others in this country, carried on a 
series of experiments with leguminous plants which 
all gave similar results. If a plant, the quantity of 
nitrogen in which was known, was grown in a pot of 
carefully analyzed soil, it was found that there was a 
considerable increase in nitrogen within this system 
after several weeks, which could only be attributedjto a 
* fixation ” or abstraction of this element from the air. 
It is upon the researches of Laurent and Schioesing 
that we depend, however, wore than upon any others, 
for placing this matter upon a sure basis. hese in- 
vestigators were able to show, by inclosing the plant 
and soil in a confined and analyzed portion of air, that 
exactly in proportion asthe plant gained in nitrogen 
did the surrounding air become poorer in this gas. It 
was found, moreover, that only particular plants, viz., 
those belonging to the ulminose and certain Algae, 


tion through the presence of the nodules, and that the 
ultimate cause was to be found in the micro-organisms 
which swarmed within these. How exactly hese 
“ bacteriads,” as these small bacteria-like organisms of 
the tuberosities are named, aid iv this process of nitri- 
fication and precisely what relation they bear to the 
plant is still a matter of discussion, 

According to a paper lately published by Professor 
Marshall ard (see Nature, March 29, 1894) there are 
four ible theories at = existing. 

1. The living cells of all plants may have the 
power of * fixing” nitrogen, and this only becomes 
more evident where root nodules are present. 

2. The soil bacteria, already considered, and the or- 
rman of the tuberosities may have powers of directly 

xing the nitrogen of the air as part of their life wd 
cesses, and that the nitrates thus formed are subse- 
quently absorbed by the leguminous plant. 

3. It may be that this nitrogen assimilation is a 
“powerful act of machinery on the part of the legu- 
mninous plant,” which is stimulated to such unwonted 
activity by the organisms living in its root nodules. 

4. Lastly, it may be that the nitrates elsewhere pro- 





Fie. 4.—CELLS FROM PITH OF ROOT 
NODULE OF SCARLET RUNNER. 


duced are simply gathered together by the root or- 
ganisms. which arethen, so to speak, devoured by the 
higher plant. 

he first hypothesis depends chiefly for its support 
upon Professor Frank. It seems, in truth, to revive 
the old question, which, as already mentioned. was 
long ago believed to be decided by the work of Bous- 
singault and others. 

The second suggestion, which is due to Berthelot, 

rha brings with it the greatest plausibility. 

bether it is areal factor or no remains, of course, 
still undecided. It may very probably be that there 
are several causes constantly at work “fixing” the 
nitrogen of the atmosphere, but a consideration of 
Berthelot’s experiments and of the inferences he draws 
from these, certainly gives color to the idea that one of 
these is to be found in the organisms of the soil and 
roots, which, in the course of their vital activities, ox- 
idize the nitrogen of the air, which then finds its way 
into the higher plant. . 

Professor Hellriegel, who was the first to notice 
the root nodules and their inhabitants, and to con- 
nect them with the nitrogen supply of the leguminous 
plant, has gone further than this, and has also at- 
tempted to explain the manner in which the organisms 
of the root act. Hesays that these ba«teriads do not 
themselves bring about the fixation of nitrogen, but 
that they act upon their host plant, stimulating its 
cells to unusual activity. The result of this increased 
vitality is siown in the direct assimilation of atmo- 
spheric nitrogen by the living cells of the sub-aerial 
— To any one unacquainted with the unlooked- 
or responses which protoplasm frequently gives to 
stimulation, this theory may appear extravagant. 
But in the light of other facts connected with the so- 
called phenomena of irritability this view is one de- 
serving careful attention. The last of the above-men- 
tioned hypotheses is also} by no means an improbable 
one. There can be little doubt that there are num- 
bers of non-living agencies which fix small and much 
scattered quantities of nitrogen, and it may be that 
the bacteriads simply draw together and consecrate 
this widely-spread store, which then becomes available 
to the host plant. Still it must be admitted that it is 
very (loubttul whether the nitrogen, “fixed” by in- 
animate causes, is sufficient to meet the large demand 
made unceasingly by the vegetation covering the face 
of the earth. 

A fact which should be borne in mind in all these 
inquiries is that, of all parts of the plant, the nodules 
seem to be richest in nitrogen compounds. Whether 
these are formed here, or whether they occur simply 





could thus assimilate free nitrogen. The point in 


as reserve substances, is apparently the undetermined 





OF SCARLET RUNNER. ; 


which leguminons plants, capable of nitrogen fixation, 
differ from others is in the possession of the curious 
nodules mentioned in the commencement of this 
article. 

The German observers. Hellriegel and Wilfarth, were 
the first to notice this teatdre and point out the fur- 
ther facts that these tuberosities were crowded with 
minute organisms and were characterized besides by 
containing the richest stores of nitrates in the whole 

lant. It was concluded, in consequence, that the 
Laguminesn possessed the power of free nitrogen fixa- 





point. However these nitrogenous substances origin- 
atein the cells of the tuberosities, they are utilized by 
other portions of the plant by the breaking down or 
absorption of the cells of the nodule. This conclusion 
has been icularly emphasized in the mind of the 
present writer by the observation that so many of the 
nodules have certain areas of the otherwise active cells 
undergoing dissolution and ap ntly absorption by 
the other tisues of the plant. Such a “corroded” area 
is shown in Fig. 2. 

Little need be said concerning the anatomy of the 
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nodules. This can be gathered from the sketch given in 
Fig. 3. On the extreme outside of the tuberosity there 
are corky cells, within this the living cells of the cortex, 
then are to be noticed the fibro-vascular bundles (three 
are shown in the figure), and within the ring of these 
again comes the pith which forms the main mass of the 
root swelling. A few cells of this pith have been drawn 
under high powers in Fig.4 The most noticeable 
point in these cells is their evident protoplasmic con- 
tents and large shining nuclei, both of which facts are 
evidences of extremely active vitality, which we may 
well suppose to be in some way connected with the 
* fixing” of the free nitrogen of the air by the legum 
inous plant. 

That the bacteriads of the root are of the utmost use 








sylvania soon after the advent of the Quakers in 1682. 

hey were not among New York products in 1695, 
but 4 1775 we are told of eleven thousand bushels 
grown on one sixteen acre patch in this province. 
Potatoes were served, perhaps as an exotic rarity, at 
a Harvard installation dinner in 1707: but the plant 
was only brought into cultivation in New England at 
the arrival of the Presbyterian immigrants from Ire- 
land in 1718. Five bushels were accounted a large 
crop of potatoes for a Connecticut farmer, for it was 
held that if a man ate theit every day he could not 
live beyond seven years. Potatoes were designated 
by the epithet “Irish” at an early period, because 
great quantities of them were annually imported into 
Jamaica from Ireland. 





to the higher plant is evident from the above consider- 
ations, but there is very good reason for thinking that 
the benefit is not altogether onesided. It would seem, 
partly by analogy with experiments made by Kosso- 
vitech and others on Algw, partly on other grounds, 
that while the bacteriads furnish or aid in furnishing 
the leguminous plant with nitrogenous materials, the 
green plant in its turn provides the micro-organism with 
the equally necessary carbo-hydrate food, such as 
sugar, starch, etc. The reiationship, therefore, between 
the lower and higher plants is one of symbiosis or com- 
mensaiism.—Science-Gossip. 


ORIGIN OF THE POTATO. 


THE origin of the cultivation of the potato was the 
— of some recent interesting communications 
made to the Societe d’Agriculture, of France, by 
Messrs. De Vilmorin and Heuze. 

The potato grows spontaneously in Peru and Chile, 
in the southern Cordillera and in the adjacent islands. 
It is especially in Chile that it is found in a wild state. 
Authentic documents establish the fact that it was 
eultivated in South America upon the coast of the 
Pacific long before the conquest of America (1492) by 
the Spaniards. 

The first historians of the country mention the 
potato among the food products in common use 
among the Peruvians, and they note the existence of 
white, yellow and red tubercles. 

Acosta, a Castilian writer, and the treasurer of 
Peru in 1514, described it at about that epoch. From 
America it was carried to Spain and then to Italy. 

Certain authors claim that Olivier de Serres, the | 
patriarch of French agriculture (1535-1619), made it 
known in France asa forage plant. Others express | 
doubts as to whether the plant that he mentions by | 
the name of “cartoufle ” was the potato or the Jeru- 
salew artichoke. 

At the end of the sixteenth century the potato was 
known in Italy by the name of taratouffli (earth 
truffle). 

The naturalist of Arras, Charles de l’Ecluse (Clu- 
sius), professor at the Academy of Leyden, received 
in 1588 two tubercles that had been carried from Italy 
to Mons, in Belgium, by one of the attendants of the 
Pope's legate. e cultivated these and described the 
plant in his History of Rare Plants, in which he 
states that in a short time it spread rapidly through- 
out Germany. 

The first potatoes that reached England were taken 
thither by the colonists sent out by Sir Walter Raleigh 
in 1584, and who returned in 1586. They were planted 
on Sir Walter’s estate, near Cork, and were used for 
food in Ireland long before they were even known or 
cultivated in England. 

According to Humboldt, the culture has been car- 
ried on on a large scale in Lancashire since 1634, in 
Saxony since 1717, in Scotland since 1728, and in Prus- 
sia since 1728, and, according to Thaer, it became gen- 
eral throughout Germany after the famine of 1771. 

Recommended in France by Casper Banhin, the 
culture rapidly spread throughout Franche Comte, 
the Vosgesand Burgundy in 1592. But soon after- 
ward, like so many other useful things, it underwent 
the ordeal of persecution. ‘“ Seeing,” says a decree 
of the parliament of Besancon, “that the potato is 
a pernicious substance, and that the use of it may 
occasion leprosy, it is forbidden, under the penalty of 
an arbitrary fine, to cultivate it in the territory of 
Salins.” In rraine, in the jurisdiction of the 

rliament of Nancy, it was submitted to a tithe, 
collectible by virtue of an ordinance of Duke Leo- 
pold of March 4, 1719 In 1761, Duhamel strongly 
advised the culture of it as being a most useful 

roduct. Turgot, had the Faculty of Medicine deliver 

im a certificate stating that the potato was a sub- 
stantial and wholesome food. Thanks to the encour- 
agement of the illustrious winister, the cultivation of 
it was begun in the open fields in Limousin and 
Anjou. 

In 1765, Monsignor du Bawel, bishop of Castre, dis- 
tributed it to the curates of his diocese and taught 
them to cultivate it. Finally, in 1778, Parmentier 
undertook the work of popularizing it that every 
one knows. Among other ways of bringing it to no- 
tice, Parmentier gave a grand entertainment at Paris, 
at which Benjamin Franklin, Lavoisier, and many 
other celebrated men of that day were present. Every 
dish consisted of potatoes dressed in an endless variety 
of form and fashion ; even the liquors were the pro- 
duce of this precious root ; and it is only to be regretted 
that the bill of fare and the recipes of the cooks have 
not been preserved. 

The English name “ potato” (from Haytian batata) 
is, as pereee well known, a misnomer, it properly 
belonging to the sweet potato (Batatas edulis), from 
which it was transferred by the botanist John Gerard, 
“because,” as he says, ‘it hat not onely the shape and 

roportion of [sweet] Potatoes, but also the pleasant 

te and vertues of the same.” Gerard recommends 
the roots to be eaten as a delicate dish and not as com- 
mon food. 

In England, in the time of James I, potatoes were 
so rare as to cost two shillings a pound, and in 1619 
they are mentioned among the articles provided for the 
— household. In 1638, when their valuable prop- 
erties had become more generally known, they were 
deemed worthy of notice By the Royal Society, which 
took measures to encou their cultivation with the 
view of preventing famine; but it was not until 
nearly a century after this date that they were grown 
to any great extent in England. 

In this country, potatoes are mentioned in Penn- 




















THE DECOHORNE SOLAR REGULATOR. 


Tue law of March 14, 1891, defines as the legal hour 
in France the wean time bour in Paris. The exact de- 
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Fie. 1.—GENERAL VIEW. 





termination of the legal hour is necessary in many 
eases in civil life, and a simple apparatus which will 
give an approximation to the standard hour with an 
error of only one-half minute has long been desired, 
and the apparatus of M. Decohorne, of the Ponts et 
Chaussées, appears to answer admirably. It consists 
of a modified sun dial of copper, made in the form of 
a cylinder, the inner concave surface only being used, 
the general plan of the instrument being shown in 
Fig. 1. The axis of the cylinder is parallel to the axis 
of the earth and serves as the marker. Lines are 
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Fie. 2.—DIAGRAM OF THE APPARATUS. 


traced on the concave surface of the cylinder, but 





these are not right lines, as in the ordinary sun dial, 
but curved lines as shown in Fig. 3, there being one for 
each ten minutes between the hours of ten in the 
morning and two in the afternoon, between which 
hours the instrument ean only be used. The appar- | 
atus is usually mounted on a pedestal, so that it can be 
readily used. The axis of the instrument is set north | 
and south with the aid of a compass, correction being 


made for the magnetic declination as given by the | 
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Fia. 3-——-PLAN OF THE DIAL. 


Annuaire du Bureau des Longitudes.. The portion ofa 
cylinder used as a dial is eet in a proper frame, 
and this frame may be raised and lowered according to 





the latitude of the place. The bar which carries the 





Oe 
diaphragms is also capable of being adjusted. 
8 will be noticed plates on which phen are seal 6 
on the copper cylinder are graduations which permit 
of the instrument being set to the proper degree of 
longitude and, at the same time, shows roughly the 
number of minutes that the time of the place w 
the instrument is located is faster or slower than that 
of Paris, The mean time curves traced upon the 1 
inder would be difficult to read except for the peeulias 
device which has been adopted. The axis, A B, of 
— is a metallic bar and carries the two dig. 
phragms, O and O (Pig. 2). When the sun shines jn the 
direction, P to M, or from the summer toward the 
winter soistice,-the diaphragm, O. is used, but when 
the sun shines in the direction, M’ to P’, or from the 
winter to the summer solstice, the diaphragm, 0, ig 
used. The part, Q N, contains all of the curves for 
determining the time in the summer and fall, or from 
June 20-22 to December 21-28, while the part, Q ¥ 
inclades the curves necessary to tell the time from De. 
cember 21-23 to June 20-22. The small hole in the 
diaphragm permits a ray of sunlight to indicate the 
time on the dial or cylinder. 

The apparatus will prove of service in isolated Io 
cealities where it is important to know the legal or rajj. 
road time. It has the advantage of giving the time 
four hours ——. yo of at twelve only. 

‘or our engravings and the foregoing particulars we 
afe indebted to Le Genie Civil. bas 








BARON VON TOLL’S EXPEDITION TO 
THE NEW SIBERIAN ISLANDS. 


By CARL SIEWERS. 


In 1889 the Imperial Russian Academy of Sciences 
had received from the well-known Siberian merchant 
Mons. Sannikoff information to the effect that the 
body of a mammoth had been discovered under the 
seventy-third degree of latitude, on Balakbna River, 
which flows into Khatanga Bay, and Baron Toll was 
at once invited to take the leadership of an expedition 
for the investigation of the discovery. The bad state 


|of the baron’s health compelled him, however, to de- 


cline the offer, and Mons. Chersky was sent out to 
make collections of pest-tertiary mammals in the far 
northeast, on the Rivers Yana, Indighirka, and 
Kolymea. After Chersky’s untimely death, the pro- 

»sal to start for the Khatanga was renewed to Baron 

oll, and it was decided that he should not only ex- 
amine the mammoth find—which after all might 
prove to be of no importance—but also make a general 
exploration of the very little known Anabar region, 
He left St. Petersburg on January 2, 1893, in company 
with Lieut. Shileiko, who undertook the topographical 
and astronomical work of the expedition, as well as the 
magnetical observations. 

After ashort stay at Irkutsk. they traveled to the 
Aldan, whence they proceeded in reindeer sledges, 
The Verkoyansk range was crossed by the Tukulan 
Pass, five thousand feet high, and from Verkoyansk 
the explorers went westward, across the Omoloi Moun- 
tains, to Kazachiye, which was reached on April & 
Talking there with his old acquaintances, Baron Toll 
came to the conclusion that he would be able to make, 
in this same spring, an excursion to the New Siberian 
Islands, traveling in dog sledges on the ice. He started 
immediately after Easter, with Mons. Sannikoff and 
several men, to visit the place where the mammoth 
body had been seen, one hundred and seventy miles 
northeast of UsteYansk. Four days later they began 
operations and in two days the men, who had already 
won some experience in this sort of work during a pre 
vious expedition, had reached the mammoth. 

However, Sannikoff’s hopes were not fulfilled. Only 
small pieces of the skin, with the wool attached, parts 
of the extremities, and the lower po of a young mam- 
moth were unearthed. The skull had long since been 
broken, and the tusks had been taken away. These 
relics were all lying in recent alluvial sands, deposited 
by the —— Yuryakh River, which had washed them 
out from the underlying post-tertiary beds. It was, 
therefore, decided to return later to the spot when the 
snow would be gone, and in the meantime to pay a 
visit to the islands. 

On May 1 the two explorers, accompanied by one Cos- 
sack and three Lamutes, left the mainland and landed 
on the south coast of the Malyi Lyakhov Island. Work 
was begun at once, and at the very start Baron Toll 
came across the interesting fact that under the per 
petual ice, ina sweet water deposit, which contained 
pieces of willow and bones of post-tertiary mammals 
(the mammoth layer), were complete trees of Alnus 
fruticosa, fifteen feet long, with leaves and cones. It 
was thus evident that during the mammoth period 
tree vegetation reached the seventy-fourth degree of 
latitude, and that its porthern limit was at least three 
degrees further north than it is now. The import- 
ance of this discovery is self-evident. Moreover, at 
this spot, as well as during further exploration, espec- 
ially on Kotelnyi Island, the origin of the thick layers 
of ice which are seen everywhere under the sweet 
water post-tertiary deposits of the New Siberian 
Islands could finally be settled. It was obvious that 
this ice did not originate from snow ; for it has every- 
where a granular structure, and must thus be con- 
oy as originating from the ice sheet of the glacial 
period. 7 

As tothe present conditions of climate and animal 
life, they appeared under quite a different aspect frow 
what they were in 1886 In that year, even on May 1% 
the temperature was 6° Fah.; while in 1893 it was ralt- 
ing on May 6, on the great Lyakhov Island. True, 
this was the first rain of the season, and it was followed 
4 a oe teh but it paged oe mg of pr 

e win guests made their ap nee 
Kotelnyi Island in the middle of May; the gulls tak- 
ing the lead, then the geese, followed by turkads, 
skuas, and others. The latter found plenty of f 
in the mice, the only winter inhabitants of the isla 
The mice displayed a feverish activity ; some of them 
migrated from one island to the other, others migra 
to the continent, while others again came from t 
continent to the islands. 

On the return journey, frosts became less and less 
frequent, and the travelers had to drag their sledge 
themselves, as the ice hummocks, which are all 
cémented together by hard snow during the winter, 
were now loose and surrounded by water. Notwith 
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— 
standiug these difficulties, the return journey of one 
hundred and fifty miles was perf without acci- 
dent aud all the instruments and collections were safely 
landed on the mainland on June 8. 

The second part of the journey, over the tundras 
and across the Khara-ulakh range to the Lena, was ac- 
complished on reindeer back, the expedition dividing 
jnto two parties at Aijergaidakh, as n Toll wished 
to revisit the mammoth remains. Now that the snow 
had gone, it was seen that only parts of an incomplete 

e were buried at this spot, and no further relies 
eould be unearthed. . 

The ride on reindeer back from the Svyatoi Nos to 
the Lena, a distance of eight hundred miles, proved 
that the tundras can be ¢ at any time of the 
year if the traveler rides a good reindeer, which easily 
erosses the most swampy places, bat, in addition, a 
yyetka— that is, a boat for crossing rivers, made out 
of a poplar tree, or of three large planks—is useful. 
During this journey the two explorers had in an 
opportunity of making a fuller acquaintance with the 

uliarities of the Polar climate. In July, on the 
shores of the Arctic Ocean, in lat. 72°, the temperature 
was 98° Fah., and the sky remained quite clear all the 
ime. 
: After having crossed the Khara-ulakh range in two 
separate parties, they met together at Kumakh-sur, 
where they took a boat and explored the Lena and 
its delta. 

On August 24 the expedition started westward in a 
long caravan of nearly fifty reindeer, in order to ex- 
plore a region which had not been visited by a Euro- 

an for more than one hundred and fifty years, since 
he time of Lapteffand Pronchishcheff. They had only 
one guide, a Dolgan, and five Yakuts. The chief aim 
of the expedition, the bay of the Anabar, was reached 
on September 2, at Cape so Good weather 
set in, and for a full month they had a succession of 
Lieut. Shileiko was thus enabled 
to make a fundamental survey of Anabar Bay, as well 
as of the Anabar River, as far as the mouth of the 
Uja, at the limits of tree vegetation—that is, for a 
distance of two hundred and seventy miles. At the 
same time the high crags of the bay and river (attain- 
ing inplaces heights of three hundred feet) afforded 
Barou Toll the possibility of obtaining a full picture 
of the geological structure of the region, and be gath- 
ered a rich collection of the fauna of the lower chalk 
deposits, of which the plateau between the Lena and 
the Anabar, and probably also the country further 
north, up to the Khatanga, is composed. In the five 
different horizons of the lower chalk, which he thus in- 
vestigated, he found all the Mesozoic fossils, and es- 
pecially the ammonites of doubtful age, which had 
previously been found in North Siberia, either isolated 
or in bowlders, and thus he was enabled to ascertain 
their proper place in the succession of fossils of that 


bright, warm days. 


age. 

After having completed their work on the Anabar, 
the explorers, instead of returning by the already 
known route to Bulun, took a new one, and connected 
their surveys with Dudinskoye on the Yenisei. Baron 
Toll, having to return to Bulun for his collections, 
parted company with Lieut. Shileiko, who lost no time 
in moving westwa 

Meeting again at Khatangskoye, the two explorers 
started for their home journey, which they accom- 
plished with remarkable rapidity. It took them but 
thirty days to reach Yeniseisk, and twenty-three days 
later they were at St. Petersburg. 

The results of the expedition are encouraging. Over 
three thousand wiles were surveyed, being based upon 
thirty eight points, astronomically determined ; nine 
months of meteorological observations in the tundras 
were noted; hypsometrical measurements along the 
whole of the route were made, while one hundred and 
fifty photographs and very rich collections of botanical, 
zoological and ethnographical specimens were ob- 
tained. 


It should be added that Baron Toll was also to keep 


beat for days. A worm or a star fish may be cut in 
pieces, and each piece remains alive, sometimes even 
reproducing the whole. Who shall name the t of 
death of an oyster, or of a sea anemone? No stoppage 
of a single organ causes sudden death and conspicuous 
ehange in the whole; when protoplasmic death of a 
part occurs, either the part is sloughed away and re- 
placed or the ripples of destructive change spread 
slowly from cell to cell, each unaffected part remain- 
ing active to the last. In the simplest animals of all, 
organisms that consist each of a single cell, death may 
be seen at its lowest terms. There is no composite 
multicellular body, no bodily mechanism to break 
down, no possibility of the failure of one set of cells 
gradually creeping upon others. Each organism is 
alive or dead as its protoplasm is alive or dead. 

Here, in their simplest forms, are life and death ; 
and here, asking if death be inherent in living matter, 
we find surprising answer. Violence of heat and cold, 
mechanical forces, and the assaults of chemical affinities 
may destroy these single particles of life; but if not 
overthrown by rude accident, and if provided with 
food and drink, their protoplasm lives forever. Each 
particle feeds until, outgrowing a convenient size, it 
cleaves asunder and the one life becomes two lives. 
So far as reason and observation can inform us, the 
living particles in the ponds and seas of to-day have 
descended in a direct continuity of living material 
from the first dawn of life. No other solution is open. 
save the possibility of a spontaneous generation of 
living matter so continual and so common that it could 
not have eluded the search of science. This is that 
“immortality of the protozoa” hinted at by Lankes- 
ter in England, blazoned into fame by Weismann. 

Whether or not the protoplasm of the tissues of 
higher organisms be potentially immortal can be onl 
a matter of inference. The reproductive cells, indeed. 
form a living chain, binding the animals and plants of 
the present with the animals and plants of the re- 
motest past. This reproductive protoplasm is im- 
mortal in precisely the same sense as the pro 
of single cells is immortal, and there seems no reason 
to believe with Weismann that the protoplasm of the 
other tissues has acquired mortality, and is different 
in kind. It dies, but only because it is part of a com- 
plex structure. The machinery of the body is not 


ABORIGINAL BREASTPLATES OF GOLD, 





a good lookout for the Fram and the Nansen expedi- 
tion, which, as_ originally settled, was to call and ever | 
winter at the New Siberian Islands, but as no traces} 
whatever were found of that expedition, it is concluded | 
that Nansen found the sea so open tothe northeast 
that he did not call, in order to avoid delay, but steered 
direct into the Polar pack, which he believes is to carry 
= across the pole and south to Eeitibensin,-ttnant, 
ge. 








WHAT IS DEATH? 


THE nature of death we conceive from our know- 
ledge of it in man and the higher animals, and con- 
ceive it erroneously. For with the higher animals, 
what we call death is a sudden cessation of the gross | 
functions of the body. There is a moment at which | 
the watehers say “this, that was alive, is now dead.” | 
Death has come by one of the atria mortis, the three | 
gates; by failure of the heart, or the lungs, or the 
brain, the mechanism has broken down and stops sud- 
denly and visibly. Even in old age, when there has 
been a slow degeneration of all the organs, the final 
arrest of their fanections comes sharply, at a particular 
moment. But this suddenness is no part of the real 
nature of the event. The point of time varies with the 
skill of the surgeon, and with the appliances at his dis- 
posal. It is not until long after the moment at which 
it seems to us that the spirit has left the body that 
the tissues are dead. For hours afterward the skin 
remains alive, the hairs grow, the sweat glands are in 
repulsive activity, while the muscles respond to elec- 
trical stimulation by nightmare contortions, The body 
of a man is a highly integrated structure; each organ 
as a communion so intimate with every other that 
failure of any part is reflected upon the whole, and the 
breakdown of heart, or lungs, or brain, brings slow but 
irremediable disaster upon the whole body. In this 
we have to distinguish two things: what we call 
death—the sudden arrest that is an accident of the 
complex harmony of the on as when a steamship 
is yy in midocean by the rupture of a valve— 
and the actual death of the living protoplasm of the 
cells and tissues. 

In the deseending seale of animal life, the relations 
between the organs are less and less intimate, and 
the misleading suddenness of the arrest of their ma- 
chinery fades away. The heart of a turtle, from 
which the brain has been removed, will continue to 











regulated to last forever; on the other hand, it is to 
the advantage of the race that it should break down 
when reproduction has been accomplished, and its 
breakdown results in the ruin of its component parts. 
There is no reason to suppose the protoplasm itself 
grows old. A slip cut from a tree many centuries old 
may be grafted on a young tree and sw enter on a new 
lease of life. Were the process to be continted, a con- 
tinuity of protoplasmic life might be maintained. So 
far as we can tell, death is not inherent in living mat- 
ter. Protoplasm may live forever, as a flame shielded 
from the wind and fed from an endless store would 
burn forever. 

Interesting as it may be, this triumph over death is 
barren and formal in the sense that affects us most. 
The life that endures is life only in an abstract sense. 
It is individual life that appeals to our emotions, in- 
dividual death that broods over our joys. Even among 
the protozoa, the individuals that come in being are 
new individuals, the parent divided into two is as 
surely dead as if a corruptible body were left behind. 
Mortal man and the immortal protozoa have the same 
barren immortality ; the individuals perish, living on 
only in their descendants, creatures of their body, 
separated pieces of their undying protoplasm; the 
type alone persists.—London Saturday Review. 








MICROBES AND METALS. 


THE effect of metals on the growth of bacteria has 
been examined by Miller, Behring. and others, and an- 
other contribution to this subject has lately been pub- 
lished by Dr. Meade Bolton, in the December number 
of the International Medical Magazine. According to 
Uffelmann, who smeared the surface of copper coins 
with liquefied jelly cultures of cholera bacilli, the latter 
were destroyed in seventeen minutes; while on a brass 
coin they were alive after thirty hours, but dead after 
sixty hours. Bolton employed Miller’s method of in- 
oculating a tube of melted jelly with particular mi- 
crobes, and pouring the contents out on a sterilized 
glass plate, after which bits of the metal under ex- 
amination were laid on the jelly while it was still soft. 
If the metal has an inhibitory action on the microbes, 
then a clear zone is left around the metal after the 
colonies have developed in the other parts of the jelly. 


different metals. Thus carefully purified bits of silver 
produced in the case of cholera bacilli a clear zone 5 
millimeters broad, in the case of typhoid bacilli a zone 
of about 1 millimeter, while w the closely allied 
colon bacillus a zone of about 5 milimeters was pro- 
duced. In the case of purified gold, no inhibition was 
observed with the staphylococcus p nes aureus, 
eolon bacillus, typhoid bacillus, or cholera bacillus. 
Freshly “glowed gold” had invariably no inhibitory 
action ; and in the few cases where inhibition was ob- 
served, the gold had not been glowed for several weeks. 
Pure nickel, platinum wire, and piatinum black 
aluminum, silicon, and niobium, again, also failed to 
give any reaction with wost of the microbes examined. 
Throughout the investigations it was found that those 
metals that are resistant toward chemical reagents in 
general failed to produce any effect on microbes ; 
while, on the other hand, those metals which are 
readily attacked by chemical reagents all exhibited a 
marked inhibitory action upon the growth of bacteria. 
This result is probably due to a solution of the metal 
taking place in the medium. The length of time it is 
necessary to leave the metals in contact with the jelly, 
to produce an effect on the microbes present, was tried 
with brass, copper, cadmium, and zinc, on the staphy- 
lococeus pyogenes aureus. The metals were put on 
and removed at various intervals. When cadmium 
was left on for a minute, there was a clear space under- 
neath where it had rested, which extended to 1 milli- 
meter round ; when it was left on for three or four 
minutes, the clear space usually extended over 8 milli- 
meters. Very similar results were obtained with zine. 
With brass no effect was produced when it was left on 
thirty-six minutes, but after this there was more and 
more marked inhibition up to fifty minutes ; but to 
produce a clear space, it was necessary to leave it on 
for still longer. Copper produced no visible effect 
under thirty-six minutes, and fifty minutes was re- 

uired to produce a clear space.—G. C. Frankland, in 

ature. 








AN ARCHZOLOGICAL DISCOVERY IN 
COLOMBIA. 


Mr. J. DE BRETTEs, who is at present exploring the 
republic of Colombia, has just sent some photographs 








DISCOVERED AT MACHETA, COLOMBIA. 


to the Geographical Society of Paris, one of which we 
reproduce herewith. It represents two of the breast 
plates recently discovered in a grotto in the Sierra 
Nevada, near Macheta, Colombia. The originals, 
which are of solid gold, have been offered to Pope 
Leo XIII by the government of Colombia. 

The principal interest of these ornaments, which are 
exeeuted with much art, and at the same time have 
a somewhat naif aspect, resides in their resemblance 
to the insignia once worn by the Jewish and Assyrian 
high priests. Various attributes by which they are 
surrounded render it supposable that they belonged 
to the ecacique warriors. One of these plates, the 
largest one, measures no less than 8 by 10 inches and 
weighs over 12 ounces. The three other plates are of 
slightly smaller size. 

As may be seen from the engraving. these “ petos” 
are ornamented with figures in relief. Besides, at their 
extremities, they are provided with rings that were 
probably designed to receive different objects, such as 
chains, balls and fetiches. 

The manufacturers of these little mas jeces of 
art appear to have been the Chibchas, an aboriginal 
people of the present territory of Colombia, consider- 
ed as the nation that was of old the most civilized one 
of the South Awerican continent, and which was 
mga with the secret of casting metals.—La 

ature. 








THE WHITE CLIFFS OPAL FIELDS, NEW 


SOUTH WALES.* 
By F. G. De V. Grpps. 


Tuk White Cliffs opal field is situated in the Parish 
of Kirk, County of Yungunlgra, New South Wales, 
about 60 miles from Wileannia and the River Darling. 
It is pear the southern edge of the cretaceous basin of 
the interior of Queensland, New South Wales and 
South Australia. The opal-bearing country, so far as 
at present known, follows a more or less well defined 
line running north and south toward the northern end 
of the field, and northeast and southwest toward the 
southern extremity. 

The course of the opal field, over its length of about 
15 miles, and width of from half a mile to nearly 2 








The width of this zone, Dr, Bolton found, varied very 
considerably with different organisms, as well as with 
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miles, is more or less marked on the surface by large 
angular bowlders of sandstone and quartzite. 
Below the surface, except where considerable erosion 
has taken place, are other bowlders of sandstone and 

uartzite, but these appear to have been introduced 
dactans the latter part of the cretaceous period, and, in 
contradistinetion to the angular surface bowlders, 
which are un-Tossiliferous, those found actually in the 
opal-bearing beds are harder. rounder and wore water- 
worn, some being highly polished, and many of them 
contain characteristic Devonian fossils. These lower 
bowlders also contain proof of the deposition of opal 
during a very extended period, as I have obtained 
among them some which show that they have had opal 
introduced into them while in a state of considerable 
porosity. They have then been waterworn very 
smooth, and sabesquentiy, by pressure or some other 
cause, broken and re-cemented together by opal, the 
portions of the bowlder having in some cases shifted a 
quarter of an inch or so, and appearing to indicate the 
action I have described. While on the subject of the 
duration of the period of opal deposition, | may men- 
tion that fully 99 per cent. of the opal obtained on the 
field is of no value, some of it being common or semi- 
opal, and much, although of the noble variety, con- 
taining little or no color, being very cloudy or too 
watery, carrying the color only in minute bars or 
streaks, or being stained a seddiab-yaliew by iron (the 
latter being known locally as ‘‘sandy whisker”). In 
some instances I have found veins or seams of the col- 
orless opal with the edges of the cracked and separated 
pieces coated with a thin film of finely colored opal. 
An unbroken vein of opal, however small, is never 
found; it having, after deposition, been broken into 
larger or smaller fragments, which, however, still re- 
tain their relative positions in the vein. This fractur- 
ing is evidently due to contraction on hardening, the 
contraction having doubtless produced the internal 
strains of conchoidal relation to which the coloring of 
the opal is most probably due. With regard to the 
color, however, I may mention that opal obtained in 
dark, damp, ferruginous clays, or in the thin bands of 
laminated iron-stone, which are of common occur- 
rence, is generally darker and richer in color than that 
from the white or light colored kaolins and siliceous 
beds. It is usually very clear in color when in a band 
of gypsum (commonly known as copi); and especially 
so when the gypsum is crystallized, and where I have 
found it in contact with gypsum crystals it has always 
the appearance of having been eaten into by the gyp- 
sum. Lead, in the form of a mixed carbonate and 
sulphate with some gypsum, exists in many places on 
the field, occurring in small bun-shaped lumps of from 44 
to 1 pound in weight all through the clays and Kaolins, 
but [ have been unable to trace any relation between 
this and the opal, and can offer no explanation of its 
occurrence in this form. These lumps of lead have 
always a small depression on the lower side, and a 
small cavity in the center containing minute crystals 
of lead. The form is always the same, that of a bun 
with the flat or rather slightly concave side downward. 
There is another peculiar form common on the field 
known as a “nigger head.” These nigger heads are 
usually oval or spherical masses of more or less opal- 
impregnated, fine grained silica ; they are of all sizes 
from a pound to a hundredweight, and almost always 
contain a center of opalized wood, often also contain- 
ing opal of good color in cracks caused by contraction. 
A similar material to that forming the nigger head is 
also found in masses containing wood and shells, and 
as ** bandstone.” 

The “ bandstones ” appear to bear a marked relation 
to the opal deposits. They are flat bands, usually of 
harder nature than the adjoining strata, and often 
contain opalized shells, and sometimes belemnites, and 
have usually cracks which have been filled with opal. 
The seams of opal are usually formed either just above 
or below the bandstone, generally tie latter. This 
bandstone has been the position for some considerable 
period of the bottom of the water, to judge by the 
shells, ete., it often contains. There may be more than 
one bandstone, one being sometimes 2 or 3 feet or more 
below the other. The ‘ nigger heads,” likewise looked 
upon as a good indication of opal. also naturally occur 
at what has been the sea bottom for some considerable 
period. Where the opal in theseindicators is of good 
color, it is likely to be so also iu the veins which occur 
near them. A solution of some alkali, such as lime, 
ete., percolating through the fine silica of the beds, 
probably in part already in a soluble condition, would 
naturally dissolve out a portion of it and redeposit it 
in cracks and cavities as opal. There can be no doubt 
that the opal has been of a gelatinous nature during 
deposition, as I have frequently observed various mat- 
ters, such as small particles of ironstone, clay, ete , 
held in suspense in clear opal, as in the case of ants 
and flies in amber, nothing supporting them. This is 
especially noticeable in some of the opalized wood, 
fragments of wood, ete., being scattered about in the 
large veins of clear opal! which some of it contains. I 
may mention that Ihave seen much silicified wood 
containing veins of chalcedony, but in none have I 
seen suspended matter as with the opal. 

The fact also of all the veins, whether horizontal or 
vertical, having been broken up, apparently by con- 
traction on hardening, would point to a gelatinous 
condition, 

There is another point in favor of this, which is that 
when the color of the individual stones yaries or is not 
true ip the vertical seams it is banded across the stone, 
in the horizontal veins it is along the stone ; the bands 
of color, whether in the vertical or flat veins, being as 
near as possible ‘horizontal, thus differing from the 
usual arrangement of veins of silicious or other matter, 
which are generally banded from the sides toward the 
center, especially when vertieal. This, in conjunction 
with the suspended matter in the opal, proves that the 
veins and cavities have not been subject to gradual de- 

,0sition from silicious matter in a circulation of water, 
yut have been filled by a gelatinous solution of silica, 
more or less pure, which has had time to settle into 
zoves or horizontal bands, according to its density or 
specific gravity. I have seen many vertical veins with 
half an inch to an inch of good opal at the top, but 
with that immediately below discolored by foreign 
matter, and often quite opaque and stony looking. In 
no instance have I seen this order reversed, that 4 the 


’ 





base stuff on top and good opal below, although it is 
often not true, that is to say, it is in horizontal bands | 





of varying color. Owing to this, as a general rule the 
vertical veins, even when consisting of colored 
opal, are not of such good quality as the — 

In addition to veins, the opal is commonly found in 

udomorphie forms, after shells, belemuites, etc. 
ans of these, when of good color, are very not ree 
though as a rule the shells are much fractured, an 
being very thin the opal, though often of most vivid 
color, is not salable. The belemnites, being thicker, 
are valuable when of good opal. ener are locally 
known as pipe opal, though of quite distinet nature 
from the pipe opal of Queensland, the latter having 
filled long narrow cavities in a dense sandstone. 

There is a wide variety of opal found on the field, 
and the prices paid locally ran from zero to about £25 
per ounce, the ounce being the unit for purchasing in 
the rough. It is rarely that the price paid exceeds £20 
per ounce. In valuing opal a good many points have 
to be taken into account. Color is the first, red fire or 
red in combination with yellow, blue and green being 
the best. Blue by itself is quite valueless, and green 
opal is not of great value unless the color is very vivid 
and the “ pattern” good. That the color should be 
true is a vital point. However good it may be, if it 
runs in streaks or patches alternating with colorless or 
inferior quality, that is ‘‘ untrue,” it is of comparative- 
ly small value. 

Pattern is an important factor in the value, the vari- 
ous kinds being distinguished respectively as “ pin- 
fire,” when the grain is very small; ‘ harlequin,” 
when the color is all in small squares, the more regular 
the better; and “ flashfire,” or flash opal, when the 
color shows as a single flash or in very large pattern. 
Of course there are many intermediate classes, 

The “barlequin” is the most uncommon and also 
the most beautiful. When the squares of color are 
regular and show as distinct minute checkers of red, 
blue, yellow and green, this class of opal is truly mag- 
nificent. 

The flash opal is often very beautiful in color, es- 
pecially when of the true ruby or ‘‘ pigeon’s bleod” 
eolor. Asa rule, however, it shows green or red flash, 
according to the angle at which itis held. 

It is difficult to obtain separate stones of absolute 
similarity in color and pattern, therefore for suits of 
oy a large true stone from which the whole could 
»e cut is worth a great deal more per ounce than so 
many smaller stones approximately similar. Again, 
the ground or body of the opal must be taken into ac- 
count. This is not a constant quantity, as the various 
patterns require slightly different ground. It should 
neither be too transparent nor too opaque: almost 
clear, with a slight milky tinge, translucent being 
about the best ground in general. Some of the opal is 
more brittle than other. Of course the harder and 
tougher the stone the better it is, as when cut it is less 
likely to be injured and retains the polish better. 





}From THE Epocs.] 


FORESTS TURNED TO STONE. 


Tue Yellowstone National Park is called the Won- 
derland of America, and since the destruction of the 
New Zealand geyser area, it is, perhaps, entitled to be 
ealled the wonderland of the world, for within its lim- 
its the most varied of Nature’s workings may be ob- 
served. Its hundreds of hot springs and geysers, its 
precipitous canons and rushing cataracts, its snow- 
capped mountain peaks and wirrored lakes make it 
of surpassing interest. The lover of natural scenery 
may linger long over its beauties and its wonders. 

From the geological point of view it is also of great 
interest, for here may be found rocks that range in age 
from the most ancient of which we have any know- 
ledge to those in process of formation at the present 
moment. The superheated waters of the hot springs 
and geysers hold a large amount of rock-making ma- 
terial in solution, which is deposited about the open- 
ings of the springs on the cooling of the waters, and 
in this way building up a mass of great magnitude. 
These eprings and geysers are constantly breaking out 
in new places, often on the borders or in the forests 
of living trees. The trees are killed at once by the 
hot water, and on becoming withered and dry, begin 
soun to take up the rock-making solution by which 
they are bathed, and thus to pass into the fossil state. 

Conditions similar to these, or at least favorable to 
the preservation of fossil forests, appear to have existed 
from a remote time, for there is evidence to show that 
the fossil forests were preserved before the most act- 
ive of the hot-spring phenomena were inaugurated. 
These fossil forests are located in the northeastern 
corner of the Yellowstone National Park, at a place 
known locally as Amethyst Mountain, or Fossil Forest 
Ridge. This is really a mountain some ten miles long, 
and rising nearly or quite 2,000 feet above the general 
level of the vailey. 

If it were possible to cut a section down through this 
mountain, as a slice is cut from a loaf of bread, there 
would be found a succession of at least fifteen fossil 
forests one above another. That is to say, at some 
remote day, geologically speaking, there grew a great 
forest, which was covered up by the ejected material 
from a great volcano, rivaling in size Mount Etna, that 
is known to have existed some miles to the north. 
The trees were entombed in an upright position, and 
under the action of silica-charged waters were fossil- 
ized. The action of the voleano ceased and quiet was 
restored for a sufficient length of time for a second for- 
est to be developed above the first. 

Then came a second outburst from the voleano, and 
this forest was buried and fossilized like the first, and 
so in turn have the dozen or more forests flourished 
and been ingulfed. 

Then came the final quiet, the rumbling of the vol- 
cano ceased, and its fires were extinguished. But im- 
mediately the action of the elements began, and the 
wearing forces of rain and frost, acting through long 

es, have carved out this mountain, in the heart of 
which may be read the story of its origin. This de- 
nudation appears to have been unaccompanied by any 
of the violent movements so often characteristic of 
mountain building, and consequently when the softer 
material is worn away from around the trunks, they 
stand upright in the exact positions in which they grew 
originally. : 

he first forest to be visited is in the vicinity of Yan- 


eS 
moth Hot Springs to Cooke City, Mont. It is about 
amile west of the junction of the Lamar River and 
the Yellowstone, and on the middle slope of a low hill, 
As one approaches the loamy several trunks are ob. 
served standing on the hillside, which at a dj 
seem quite like the stumps of living trees, and even a 
nearer approach barely suffices to reveal their true 
nature, as they are covered with lichens and blackep. 
ed and discolored by frost and rain. They are, how. 
ever, veritable fossil trunks, standing upright on the 
steep hillside in the same positions in which they 
grew. 

The largest trunk is thirteen and a half feet in ejp. 
cumference and about fifteen feet in height. It is eop. 
siderably weathered and must have been much larger 
when living, for the bark is in no place preserved 
The others—and there are dozens of them—are slight. 
ly smaller, and have been weathered down until, jp 
most cases, only a few inches can be seen above the 
surface. So perfectly are they preserved, that each 
stump shows the annual rings as distinctly visible as 
in a freshly cut living tree; and even each tiny cel| 
with its fine and delicate markings, is absolutely per. 
fect. 

The next forest is some ten or twelve miles’ distant 
along the Lamar River, on the south side of whieh 
faces the Fossil Forest Ridge. In some places perpen- 
dicular cliffs, many feet in height, may be seen. Thens 
cliffs have worn away, leaving exposed huge trees, 
which may be observed from a distance of a wile or 
more from the valley, standing out in bold relief, as jt 
has been aptly said, “like the pillars of some ancient 
temple.” 

A closer view shows these trees to be from four to 
six feet in diameter, and often twenty or thirty feet 
high, with their great roots running off into the solid 
rock. A great niche in the face of the wall marks the 
place from which one of these trunks has fallen. Some 
of the remaining ones appear ys ready to fall, while 
others project but little beyond the face, showing that 
the mountain is filled with the remains of these trees, 

A few miles down the river from these cliffs is the 
last, and, in some respects, the most wonderful of aj) 
the forests. It is “—— on a hillside too steep to 
support vegetation. The largest tree, which must have 
been a very king of its race, stands guard on the sum- 
mit of the hill. It is twenty-six and one-half feet in 
circumference and fourteen feet in height, with roots 
as large as the trunks of ordinary trees, embedded in 
the solid rock. Just below this giant and forming, 
as we may suppose, the door posts of this ancient tem- 
ple, are two trees nearly nine feet in circumference 
and about twenty-five feet high. From this point on 
the hillside are scattered about hundreds of trunks 
from one to eight feet in diameter, and from a few 
inches to twenty feet in height. One of the very 
largest was prostrated before it was fossilized, and is 
exposed for over forty feet. Both ends are concealed, 
and consequently its length cannect be determined. 
Almost all of these trees are perfectly preserved, even 
to the bark, which in some cases is five inches thick. 

It should not, of course, be supposed that these trees 
are preserved entire, that is, with branches and leaves 
attached. They consist only of trunks and roots, but 
in the rocks all about the trees there are impressions 
of branches, leaves, and even cones and fruits, that 
must have belonged to them. By studying these im- 
pressions, as well as the beautifully preserved internal 
structure of the trunks themselves, a very satisfactory 
idea may be formed as to the appearance they must 
have presented while living. 

Those with the thick bark were conifers like the 
sequoias or “‘ big trees.” of California, and quite likely 
were their direct ancestors. Others were like our com- 
mon trees—that.is, such as oaks, chestnuts, beeches, 
elms, maples, magnolias and lindens. The only living 
trees found in the vicinity of the fossil forests are pines 
and spruces and two kinds of cottonwood, a fact which 
teaches clearly that the conditions of temperature, 
ete., must have changed greatly since these wonderful 
fossil trees were living. 








SOME STRANGE NURSING HABITS. 
By R. LYDEKKER, B.A.Cantab., F.R.S. 


WHILE the instinct of taking care of their prog- 
eny, whether these are born in the living state or 
first come into the world in the form of eggs, is more 
or less deeply implanted in the higher vertebrates, 
among the lower members of that great group the 
eggs and young are very frequently left to shift for 
themselves. Still this state of things is by no means 
universally the case; and we shall show in the course 
of the present article that certain amphibians and 
fishes exhibit structural modifications, for the purpose 
of protecting their eggs and young. which are almost 
or quite unparalleled elsewhere. Celebrated as they 
we | are on account of their highly developed pa- 
rentai instincts, birds exhibit no instances where the 
body of either parent is specially modified for the 
purpose of carrying about either the young or the eggs 
after their extrusion. And we believe that the same 
holds good with regard to reptiles, although into 
the disputed question whether vipers afford protection 
to their young by allowing them to run down their 
throats we are not going to enter here, beyond con- 
fessing that we are inclined to trust the numerous 0 

servers who state that they have seen the phenomenod 
with their own eyes. With a certain group of matm- 
mals—the marsupials—the case is, however, very dif- 
ferent, many of them. like the kangaroos, carrying 
their imperfectly developed young in a special pouch 
borne on the body of the female until sufficiently ad- 
vanced to take care of themselves. In the females of 
certain other members of the same order, namely, 
some of the American opossums, the young are car 
ried on the parental back, with their own tails tightly 
twisted around that of their mother; while bats carry 
their helpless offspring tightly clinging to their 
breasts; and the females of many lemurs bear them 
clinging transversely across the under surface of the 
lower part of their bodies. Now we shall find that 
among amphibians there are several instances where 
the eggs or young are carried about, either attach 

to the skin or borne in special receptacles; and " 
he knows that the relationship between the mamma 

and amphibians is much closer than any which exists 





cey’s, a stage station on the mail route from the Mam- 


between the former and either birds or reptiles, the 
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thoughtful naturalist cannot help being struck with 
this similarity as regards their nursing arrangements. 
Althou<) not for one moment do we 8 t that 
bus been any sort of inheritance in this matter, 
the coincidence is none the leas striking. 

Commencing with that group of asaphibians repre- 
sented »y the frogs and toads, we find among these 
pamerous instances of abnormal ways of protecting 
their young during the early stages of development, 
one of which bas been known for nearly a couple of 
centuries, while many of the others have but recently 
been described. So far back as the year 1705, Frau- 
jein Sibylla von Merian, in a work on the reptiles of 
Surinam, described a remarkable toad-like creature, 
in which the young are carried in a series of cells in the 
thick skin of the back of the female, which at this 
riod has a honeycomb-like appearance. Till last 
year, when living examples were received by the Lon- 
don Zoological Society, the Surinam toad (Pipa ameri- 
cana), as the animal in question is called, was, we be- 
lieve, only Known in Europe by means of specimens 
reserved in spirit; and we have, 
obliged to depend upon foreign observers for an ac- 
count of its marvelous life history. As it differs from 
other members of its order with regard to its method 
of bringing up itsfamily, so the Surinam toad is strue- 





THE PIPA. 


turally more or less unlike all its kindred, constituting 
not only a genus but likewise a family group by itself. 
Externally it is characterized by its short and triangu- 
lar head, which is furnished with a large flap of skin 
at each corner of the mouth, and has very minute eyes, 
The four front toes are quite free, and terminate in 
expanded star-like tips; but a large web unites 
the whole five toes of the hind foot. In any state the 
ereature is by no means a beauty, but when the fe- 
male is carrying her nursery about with her she is ab- 
solutely repulsive in appearance. It would seem that 
soon after the eggs are laid, they are taken up by the 
male and pressed, one by one, into the cells in the 
thickened skin of his partner's back; there they grow 
till they fit closely to the hexagonal form of their 
prisons, each of which is closed above by a kind of 
trapdoor, After a period of some eighty-two days, 
the eggs reach their full development and produce, 
not tadpoles, but actually perfect little toads. The 














» 






at 
’ Fs 
954k 
Ya 


_S, 


— ie 





on 


S 


= 


Y, 







Lasts 
ot, 





So 
~ ha 
Wx 





| C&R 
yi 


(j 
} 


Sub-caudal pouch of Syngnathus acus, with the young 
ready to leave the pouch. One side of the mem- 
brane of the pouch is pushed aside to admit of a 
view of itsinterior. Naturalsize. (From Gunther's 
“Study of Fishes.”) 


reason of this is that tadpoles, which require to breathe | 
the air dissolved in water by means of their external | 


gills, could not exist in the cells, and, consequently, 
this stage of the development is passed through very 


rapidly within the egg. When ready to come forth, | 
the young toads, which are usually from sixty to| 


seventy in number, although there may sometimes be 
over a hundred, burst open the lids of their cells, and, 
after stretching forth their heads or limbs, make their 
debut in the world. Doubtless glad to be free from 
ter charge, the mother toad thereupon rubs off what 
remains of the cells against any convenient stone or 
plant stem, and comes out in all the glory of a brand 
hew skin. During the non-breeding season these toads 
become much flattened, and seem to pass the whole of 
their time in water. 

The Surinam toad is, however, by no means the only 
South American representative of its order whose nur- 
‘ery arrangements are peculiar, a considerable number 
of frogs and toads from the warmer regions of the 
New World having ideas of their own as to the proper 
wethod of bringing up a young family. 

Among these are certain species nearly allied to the 


therefore, been | 


females have pouch for the reception of the 
eggs. Unlike the kangaroos and other mammalian 
marsupials, in which the female has her nursing pouch 
on the under side of the body, these marsupial f 
(Nototrema) have this receptacle placed on the bac 
at the hinder end of which it forms a half open tun- 
nel, with its aperture directed backward, although the 
pouch extends beneath the skin of the whole of the up- 
a surface of the body. In this capacious nursery are 

eposited some fifteen or sixteen large eggs, which in due 
course develop into complete little frogs, without living 
tadpoles being produced, although at a certain stage 
the large eyes and long tail of a veritable tadpole are 
visible through the clear covering of the egg. 

According to a communication recently made by Dr. 
Goeldi, of Rio de Janeiro, to the Zoological Society, 
the tree frogs of the genus Hyla, inhabiting that 
of Brazil, show considerable diversity in regard to 
nursing habits, although none of them have any 
part of their own body modified into a nursery. 
One species, for instance, builds nests of mud on the 
shallow borders of pools, wherein the eggs and tad- 

les are protected from enemies, while another kind 
ays its eggs in a slimy mass attached to withered 
banana leaves, the young remaining in this nest until 
they have passed through the tadpole stage. In a 
third species, on the other hand, the larval stages are 
hurried through before hatching, the female carryin 
a load of eggs on her back, where they remain until 
developed into perfect frogs. Not long since, a female 
of this species, thus loaded, was exhibited alive at a 
meeting of the Zoological aes 

It will be observed that in all the foregoing instances 
the female parent takes charge of the eggs, either on 
or in her own body, or in a specially prepared nest, 
as soon as they are laid; but there are two genera of 
South American frogs in which it appears that, while 
the eggs are left to themselves, the tadpoles are car- 
ried about by their mother. The members of the one 
genus (Dendrobates) are tree frogs from Surinam and 
Brazil, while the other species is from Venezuela, and 
belongs to the genus Phyllobates. 

Here the tadpoles, which way be from a dozen to 
eighteen in number, affix themselves to the body of 
their mother by their sucking mouths, and are thus 
carried about. In the case of one species of the genus 
first named, it appears that this mode of locomotion 
is only resorted to when the water is drying up and the 
mother desires to convey her offspring to other pools; 
but in the other forms the attachment seems to be more 
enduring. 

The female of Darwin’s frog (Rhinoderma darwini), 
from Chile, has, however, “gone one better” than all 
her allies, for not only does she get her eggs and young 
safely carried about until they are fit to take care of 
themselves, but she has actually shifted the onerous 
task of taking care of them to her consort. Whereas 
there is nothing remarkable about the structure of the 
female of this frog, the male has acapacious pouch 
underlying the whole of the lower surface of the body, 
which communicates with the exterior by means of a 
pair of apertures opening iuto the mouth on each side 
of the tongue. 

As soon as his partner has deposited her eggs, the 
male frog takes them in his front paws and transfers 
them to his mouth, whence they pass into the great 
nursing pouch, where they remain in perfect security 
till hatched into young frogs, which make their way 
into the world by the same passages. 

Peculiar as is this method of taking care of the eggs, 
it is by no means without a parallel in the animal king- 
dow, although we have to go to the class of fishes 
to find anything approaching a similar example. 
Among the so-called catfishes (Siluride), the males of 
several species of the large tropical genus Arius take 
the eggs into their mouth, whence they are trans- 
ferred to the-capacious pharynx, where they remain 
until hatehed. It is also said that among the fresh- 
water fishes of the chromid family, the males of the 
typical genus inhabiting the Sea of Galilee take charge 
of the eggs in asimilar manner. Indeed, among the 
comparatively few fishes that take any care at all of 
their ova, the charge almost invariably falls to the 
share of the long-suffering male, whose partner, hav- 
ing laid the eggs, appears to think that she has done 
quite enough in family matters, and is at full liberty 
to enjoy herself as she pleases. 

Of the two definitely known instances in which 
female fish take care of their eggs, one occurs among 
the aforesaid family of the catfishes, in the genus As- 
predo, represented by some half dozen species from the 
Guianas. In these fish, none of which exceed a foot 
and a half in length, the large eggs are carried on the 
under surface of the body of the female, where they 
form a shield-like mass extending from ashort distance 
behind the mouth on to the pelvic fins. In some re- 
spects the position of the ova recalls a female fresh- 
water crayfish in the breeding season ; but a closer re- 
semblance exists between the fish in question and the 
Surinam toad already described, although in one case 
the female bears her load upon her back, and in the 
other under her abdomen. In both instances the eggs 
are, however, pressed into the soft spongy skin, the 
| female catfish affecting this operation by lying closely 
upon the newly-deposited spawn. Instead of being 
completely buried in closed cells, the eggs of the fish 
| Tewain partly exposed, and are thus carried about till 
they are hatched; the rugosities then disappear from 
the skin of the abdomen of the parent, which resumes 
its normal smoothness. 

Everybody who has been in the habit of partaking 
of whitebait will probably have occasionally observed 
among the contents of his plate a long, slender, bony 
fish, with a pipe-like nose, which has evidently no 
claim to kindred with its neighbors. This fish is a 
young representative of the pipe fishes, which, to- 
| gether with the so-called sea horses, so well known for 
|their habit of curling their tails round the stems of 
| Seaweed, constitute a family a remarkable for 
‘the variety and curious nature of their nursery ar- 
|rangements. Among these an Oriental genus of small 
|pipe fishes (Solenostoma) agrees with the fish last 
mentioned in that the female takes charge of the ogae. 
For this purpose she is provided on the lower surface 
of her body with a roomy pouch, formed by the coal- 
escence of the pelvic fins with the skin of the abdomen. 
The inner walls of this pouch are furnished with long 
filaments, which aid in keeping the egg in position ; 


familiar tree va large Europe, but differing in that the 
a f 








and it is highly probable that after the young fish are 
hatched they are retained for some time by attach- 
ment to the walls of the chamber. In the true pipe 
fishes (Syngnathus), on the other hand, the task of 
looking after the nursery falls to the males, which are 
— with a long pouch on the under surface of 
he tail, formed by a fold of skin arising on each side, 
and the two mee in the middle line. How the eggs 
are conveyed into this pouch we are totally unaware, 
but when once there, they are completely inclosed by 
the junction of the edges of the two folds of skin, and 
thus remain till they are hatched into minute eel-like 
pire fish, which soon make their way into the world 
y thrusting open the folds of the pouch. In the sea 
horses, the development is carried one stage further, 
the nursing pouch being completely closed along the 
middle line, and only communicating with the exterior 
by means of a swall aperture at the anterior end, 
through which the eggs are by some means or other 
introduced, and by which in due course the young 
make their escape, Certain pipe fishes (Doryichthys) 
differ from the ordinary forms in that the males have 
the pouch situated beneath the abdomen instead of 
under the tail ; and it is not a little remarkable that in 
certain allied ee (Nerophis, etc.) the eggs are 
pr ad attached to the lower surface of the abdomen 
of the male without the development of a pouch. We 
have thus an excellent instance of the evolution of a 
special organ, so far as the abdominal pouch is con- 
cerned ; but it would seem highly probable that the 
caudal pouch of the allied forms must have been in- 
dependently evolved, in which event we should have 
a remarkable example of parallelism in development. 

Although many fishes retain their eggs within their 
bodies until the young are hatched and attain a con- 
siderable size, we are not aware that any others have 
special arrangements for carrying about their eggs 
after extrusion, with the exception of the aberrant 
lung fish (Protopterus) of tropical Africa. In this 
genus the numerous eggs and embryos are reported to 
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Abdomen of Aspredo batrachus, with the ova at- 
tached; at a, the ova are removed to show the 
spongy structure of the skin, and the processes 
filling the interspaces between the ova. Natural 
size. (From Guuther’s “Study of Fishes.’’) 
be nursed in a long gelatinous pouch attached to the 
sides of the back of one of the parents, although 
which of the two is charged with this office does not 
appear to be ascertained. Several kinds of fish are, 
however, in the habit of constructing nests for the re- 
ception of their eggs, while a few take advantage of 
ies animals for their protection. For instance, the 
females of the small roach-like fishes, of which the 
Continental bitterling (Rhodeus awarus) is the only 
European example, have the oviduct periodically pro- 
longed into a tube of considerable length, by means of 
which the eggs are introduced within the ehells of 
living freshwater bivalve mollusks, where they remain 
secure from foes until hatched. Among the nest-build- 
ing s ies the most familiar are the bullheads (Cottus), 
sticklebacks (Gastrosteus), and lump-suckers (Cy- 
clopterns), in all of which, as in the other instances, 
the nest is formed and guarded by the male fish. In 
the sea-stickleback the nest is a large structure com- 
of pendent seaweeds, tightly bound together 
nto a pear-shaped mass by means of a silk-like thread. 
When the eggs are safely deposited within its interior, 
the male fish empedincely mounts guard, and has been 
known to continue uninterruptedly at his post for up- 
ward of three weeks. Should any damage happen to 
the nest, so that the precious eggs lie open to the attack 
of any predaceous wanderer, the janitor forthwith sets 
to work with the greatest energy to repair the damage, 
poking his nose into the structure, and rearranging 
the materials till all is made right. Nests are also made 
by the freshwater species, and guarded with the same 
care ; the male frequently stirring up the eggs with 





his snout, and often keeping up a fan-like movement 
of his fins for the apparent purpose of insuring a con- 
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tinual ehange of the water. Many other fishes con- 
struct more or less elaborately formed nests, but even 
when no nest is built, the males are in the habit of 
mounting guard over the eggs ; this being the case with 
the bow-fin (Amia calva), so abundant in the lakes of 
North America. 

Such are some of the chief instances among aim- 
phibians and fishes where special arrangewents—either 
of structure or of habit—are made for the protection 
of the eggs and young; and although these bear bat a 
smal! proportion to the cases where the latter are left 
to themselves, vet they are sufficient to show that in 
these respects these two animals present peculiarities 
unknown among other vertebrates. Why such special 
arrangewents have been evolved in these cases, or 
whether the groups in which they occur have any ad- 
vantage in the struggie for existence over their fellows, 
are questions which, for the present at least, must re 
main unanswered.— Knowledge. 





A CAT SHOW IN NEW YORK. 


New York has had lately a new sensation, a cat 
show. Aithough the first, it was given the qualifier 
“annual,” because its projectors had faith enough in 
its success to believe that it would take its place along 
with the trio of successful live stock exhibitions held 
here every year—those of the horses, dogs and poul- 
try. And the way Society (with a big 8) has taken 
to this latest ‘‘function” warrants the faith of the 
originators. Some of the latter were not exactly 
tyros in feline shows, the superintendent, T. Farrer 
Meckham. having bad much to do with similar 


rarity renders them more conspicuous. Old Gold, 
owned by T. Farrar Rackham, took the first among 
these. 

Grover b., a $1,000 short haired gelded, in a white 
and gilt cage with a colored attendant, attracted 
much attention, but took third prize. He is said to 
have his high chair and plate at table, and to behave 
with all the decorum of high bred royalty. He 
weighed 2344 pounds. 

Another gelded cat has as companions in his cage 
two cages of birds, and all seem to get along amica- 
bly together. Grover Cleveland, a short haired 
gelded tabby, attracted much attention, possibly on 
aceount of his name, but he was a beautiful cat for 
all that, and took first. 

In none of the breeds does. there seem to be an es- 
tablished color. The Angoras are long haired, resem- 
bling} somewhat in appearancean Angora goat. Mr. 
Rackham is of the opinion that this breed has been 
manufactured in France, instead of coming from the 
eastern countries like the Persians and others. He also 
says that the Australian cats are too tender for this 
climate. 

An orange and white Angora, Ellen Terry, with 
seven kittens in a large white basket, was much ad- 
mired. Several of the gelded cats weighed 25 pounds, 
and one claimed the weight of 30 pounds. A trio of 
black gelded tabbies made a fine showing. There 
were several Trilbys and one Ben Bolt, One short- 
haired he cat had 22 toes. Another was said to have 
seven toes in front—probably on each foot, Still an- 
other was born with three legs and was valued at $500. 

Frances Cleveland wasa steel Australian and took 








affairs in England. There, such shows have become 
very popular, and entries have been large, and inter- 
est keen. There, too, as well as in other European 
countries, the breeding of cats has received much 
moreattention than in this country. Some of the 
finest specimens exhibited here were imported. 

There is no regularly organized association back of 
this show as there is back of the horse, dog and poul- 
try shows. Those interestedin breeding and import- 
ing took this initiative step to bring the desirability 
of pussy as a*pet more prominently before the public. 
As the genial Chas. Chamberlain, the venerable press 
agent, put it, * the cat is to the parlor what the dog is 
to the kennel.” He says that these shows in England 
have assumed large proportions, and there is no rea- 
son why they should not be a success in this country. 

To many people, a cat is simply a cat, without re- 
gard to breed or other distinguishing characteristics. 
Among farmers, the chief requisite is that they must 
be good mousers and ratters. We sometimes hear of 
such distinguishing terms as Maltese cats, tortoiseshell 
cats, etc.; but among people at large, little is really 
known about,the different breeds of cats. Thisis not 
a difficult subject to master, as the number of breeds 
is not large, and the distinguishing characteristics are 
easily learned. Related as she is to the king of 
beasts, the lion, tabby is deserving of more attention. 


third prize, while her daughter, Midget, a fawn Aus- 
tralian, took fourth. eg | the tabby she cats with 
kittens was Kitty, a pure white, with four beautiful 
kittens, but she took second prize. The question re- 
peatedly asked was, ‘“‘ why didn’t she get first ””—which 
shows probably that the public is not yet educated up 
to the fine points in cat breeding. 

Columbia was a fawn Australian with two kittens, 
Yale and Harvard. In one row there were four gene- 
rations of cats, the grandmother being only four years 
old. Mrs, Ella Wheeler Wilcox exhibited an imported 
Persian, Madam Ref. The long haired cats were val- 
ued much higher than the short haired, though the 
prizes were the same. 

A prize was offered for the homeliest cat, which must, 
however, be sound and healthy, and this brought out 
a trio that ought to delight the heart of the donor of 
the prize. The 8. P. C. A. had several cats which 
they had rescued from the street, and their coinfort- 
able, cleanly appearance was a good argument for 
the existence of this society. 

Several ocelots, civets, and wildcats were exhibited, 
and were viewed at a distance in an awed sort of way 
except by one old lady who bad a supply of catnip in 
her satchel which she persisted in forcing into their 
eages. These animals bear a strong resemblance to 
their domesticated cousins. 





Dr. Huidekoper, au expert on cats, and one of the 
judges of the show, gives these as the good points of | 
a cat regardless of its class: 

“The head should show breadth between the eyes 
and be strong boned. The eyes should be round and | 
open. The nose should be short and tapering. The} 
teeth should be good and the claws flat. The upper | 
leg should lie at closed angles; the lower leg should | 
be straight. The foot should be small and round. A 
good cat should be deep chested, but light framed. | 
The neck should be slim and graceful, but firm ; the} 
ears medium in size, with rounded points. The croup | 
should be square and high, the tail long and ta-| 
pering.” 

Cats are divided into two general classes—long 
haired and short haired—and each of these is divided | 
into different breeds. All of those usually seen be- 
long to the short haired class. The latter includes 
tortoiseshell, tabbies of various colors—brown, dark 
gray, silver, blue, red, black, white and combinations 
of these colors—Australian and Manx eats. The long 
haired includes the Persian, Algerian, Angora, and 
tabbies of different colors. The latter class appear, to | 
the nou-professional at least, to be an unkempt lot, | 
and must require a great deal of care to keep them in | 
anything like presentable condition. 

tmay be news to many, but there are many per-| 
sons engaged in the breeding of cats, some of whom | 
claim to sell hundreds of animals yearly. The business | 
of importing the different breeds is also carried on. 
Some of these are valued at what looks like ridicu-| 
lous prices, at least two in the show being priced at| 
$1,000, several at $300 to $500. A still larger number | 
in the neighborhood of $100, and so on down, a very 
few being priced as low as $5. As cats are very pro- 
lific, if they become a fad, as the interest manifested | 
would seem to indicate, cat breeding ought to become | 
a profitable industry. Many city people are so situa- 
ted that they cannot well keep dogs or other pets, 
but can keep a cat. There are establishments that 
take the petsto board during the absence of the 
owners. There are veterinarians who make a special- 
ty of cat diseases, which, by the way, are few. A 
book is devoted to pussy and herlanguage. A photo- 
grapher makes a specialty of taking her picture. 
A veterinarian has written a guide to the classification 
and varieties of cats, and a treatise upon their care, 
diseases and treatment. Who says that the cat is a 
person of no importance—a back yard prowler, a giver of 
unsolicited midnight concerts? She is susceptible to 
right influences; is largely what her surroundings make 
her, and although one of the hardest animals to train, 
may be taught many accomplishments. 

In this show, competition is open to all. The en- 
trance fee was $1 for each cat or pair of kittens. Cats 
must be correctly described by, and be the property 
of, the exhibitor. Rules governing exhibitors were 
strict. Prizes given were $5, $3 and $2, respectively, the 
fourth being highly commended ; the entries in most 
classes were not large, there being 183 entries in all. 

In addition to the regular prizes, many special 

rizes were offered, some of them quite- valuable. 

he caging and feeding was done by Spratt’s Patent, 
which does this work for all the leading poultry and 
dog shows in the country, and, needless to say, it was 
admirably done. The attendance was good, and con- 
siderable interest manifested. 

Among cats attracting special attention were the 





Manx, from the Isle of Man, a tailless breed. Their 


One of the most interesting features of the show was 
the exhibit of mourted specimens of the cat family, or 
felide, numbering toward 200 specimens, made by 
C, G. Gunther’s Sons, furriers, New York. H embraces 
one or more specimens of nearly every one of this ex- 
tensive order of carnivora, and all were mounted in the 
highest style of the taxidermist’s art It was an in- 
structive exhibition. More than 1,000 dressed skins of 
all kinds were also shown. 

It is reported that steps will be taken to organize 
an association for the advancement of cat breeding, 
and that the lovers of these pets will arrange for year 
exhibitions. The one just held was well supported, 
and the projectors have reason to feel gratified over 
the outcome of their venture. » §. V. 
—Country Gentleman. 








THE MONITOR AMPHITRITE. 


THIS coast defense vessel was added to the commis- 
sioned fleet on April 23. Sheis alow freeboard monitor 
with two steel barbette turrets. Her keel was laid at 
the Harlan & Hollingsworth yard in Wilmington, Del., 
in 1874, and she remained incomplete until March 3, 
1887, at which time plans for her alteration and com- 
pletion were made. In August, 1889, the rebuilding 
was begun. This vessel is smaller than the Puritan 
and is not so heavily armored. Her length on the load 
water line is 259 feet 3 inches, and her extreme length 
is 261 feet 6 inches. Her breadth is 55 feet 10 inches 
and her draught 14 feet 6inches. The total displace- 
ment is 8,990 tons. She has twin screws so placed 
under the stern as not to be exposed to the fire of an 
enemy’s guns. The maximum indicated horse power 
is 1,600, her engines being of the inclined compound 
type. The coal capacity of the vessel is 250 tons, and 
steaming at the rate of about 9 knots she could cruise 
for 9 or 10 days and cover about 2,500 miles. The 
armor of the vessel is 9 inches thick, tapering to 6 
inches below the water line. She has a protective 
steel deck 1°¢ inches thick, and is provided with a ram. 
The thickness of the turrets is 744 inches, while the 
steel barbettes surrounding the lower part of the 
turrets are 114¢ inches thick. The turrets are operated 
by hydraulic machinery. The vessel carries four 10 


inch breech-loading rifles and two 4 inch rapid rend 


guns. Besides this there is a secondary battery of two 
6 pounders, two 3 pounders and two Hotchkiss revolv- 
ing cannon. The vessel has no torpedo tubes. 


GAS TRAM CARS IN DESSAU. 


A LINE in Dessau, Germany, which has replaced its 
horse cars by gas motor cars, is about 244 miles long, 
and opened with the new service last November. he 
cars are driven by a gas engine having two cylinders, 
connected up to the same shaft, and lying opposite 
each other under one side seat. These are connected 
with ashaft carrying a fly wheel anda gear wheel, 
which through an ingenious friction gearing allows the 
car to be stopped and started, and run at varying 
speeds. Gas is carried in cylindrical tanks, similar to 
those used for gas lighting on railroad cars. These 
tanks are filled at a station at the end of the line, 
where a pumping engine, and storage tanks holding 
compressed gas at eight atmospheres are located. 
There are 9 cars of the smaller type used upon this 
line, having 12 seats and 15 standing places. There is 
also a 7 H. P. motor of the Duetzer system, having 





three tanks, earryin sufficient gas for a tri 

miles. The ignition t made by an electric spark ae 
is noiseless, and the exhaust is not apparent. 
arrangement Red the machinery is such that the cars 
present a sightly appearance, none of the ww; inery 
being visible. — 
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